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The Publiſher's Preface to the 
Reader. 


\EOMETRY, or the Art 
of Meaſi uring,being rhe Sub- 
ze of this ſmall Treatiſe ; 
{ I preſume needs nor court thy can- 
! did accepration, fince it contains 
| ſo much variety of plain familiar 
Precepts and Examples , all con- 
| dancing to the. full information of 
the moſt ordinary Capacity , in 
theſe curious and delightful Spe= 

culations. 
| Geometry ſtands not in need of 
any Rbetorick to commend it, or 
to make it appear with the greater 
A 3 Luſtre 
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The Preface 

Luſtre to the eye of the World; 
for it carries its force of Deaon- 
ſtration along with it : the ſame I 
may ſay of Arithmetick alſo, which 
1s the only Hand-maid to Geome- 
try z upon which Foundation all 
Sciences Mathematical have their 
principal. dependence-; and from 
thoſe two Liberal Sciences alone 
infinite rare Concluſtons may be 
drawn. Hence then,of what great 
and general uſe , eſpecially to 
Work-men and Artificers, a com- 
petent knowledge herein muſt 
needs be.; I leave to any indiffe- 
rent and unbyaſled perſon ro 
judge. 
Now the drift and {cope of this 
little Book, is, only to inſtruct 
thoſe who deſire to be acquainted 
with 
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To the Reader. 
with theſe raviſhing Myſteries,and 
from hence fuch perſons may be 
enabled ro make a farther progrels, 
and to proceed gradually, till they 
are capacitated for deeper enter- 
prizes ; let not the plainneſs 'of 
the Carb therefore diſcourage your 
from a free and generous enter- 
rainment, fince ſo many uſetul, 
plain,and praciical Concluſions are 
caught herein. > 

But now in order to the Rea- 
ders ſatisfaction, I ſhall give a brief 
Account of the chief Heads con= 
rained 1n this ſma]l Treatiſe, They 
are principally thele. (1.) You 
are preſented with divers Geome- 
trical Definitions and Problems, as 
a convenient Harbinger to what 


follows. (2,) You have ſome 
A 4 brick 


The Preface 


brief eafie ways Jaid down how to 
take Heights and Diſtances, by the 
help of no other Inſtrument than 


_ a Two Foot Rule, (a Carpenter's 


daily Companion,) or in the ab- 
ſence thereof a Square, and ſome- 
times by both 3; which Concluſrons 
often yield much delight to a 
Workman, as well asothers. (3.) 
You have the Deſcription and uſe 
of a Two Foot Ruler , with divers 


Scales placed thereon, after a new || 


Method; by which you are in- 
ſtructed how to Meaſure ſeveral 
Superficies and Solids, illuſtrated 
by Examples,which Rule was con- 
trived by that excellent Mathema- 


tician Mr. Samnel Foſter , once 


Reader of Aſtronomy in Greſham- 
Colledge. Allo leveral Arithmeti- 
cal 


To the Reader. 
tal Precepts briefly exemplified for 
Menſuration in Foot Meaſure on- 
ly. And laſtly, you have a Deſcri- 
ption and Ule of the Logarithme- 
cal Table of Proportion , (from 
whence is deduced that famous 
Line known amongft Work-men 
by the name of Ganter's Line ) 11- 
luſtrated and explained ;' Firſt, in 
Arithmetick , viz.in Multiplication, 
Diviſion, ExtraGing of Roots, and 
the Rule of Proportion. ( 2.) In 
Menſuration of plain Superſeciel 
Figures, as the Square , Triangle, 
Trapezia, and Irregular Figures al- 
ſo. And by the ſame Tables, ro 
Meaſure Board, Glaſs, Pawement, 
Wainſcot, Plaiſtering, and Tyling, 
&&«c. Solids, allo, as Stone, Timber, 
Cack,, and ſuch like. Unto this 
force 


The Preface 


forementioned TraGate is ſubjoyn- * 
ed, (tor variety ſake) a Supplement 


containing the Deſcription of the 


Line of Numbers, with its Uſe ex- 
plained, and illuſtrated with divers 
tamiliar ' Examples in the Art of 
Meaſuring ,. ſo that 'tis ſuppoſed 
there is nochiog lefe wanting, which 
may be {crviceablc to the Artificer, 
cither in rhe Theory or PraCtick F* 
part of Menſuration. All which is ffs, 
digeſted into thts tmall pocker Vo- 
+0 and fitted ro the underſtand- 
ing of mean capacities. Thus not 
doubting of your kind A cceprance, 
wiſhing Vou mach p:calute in the 
peruſal , and all happincfs in your £”' 
honeſt endeavours, I bid thee at By 
prefent Farcwel, | — 


' 


EI 


4 SSS$ISSISSI$S $$S4$$ SS 4.2.0 +4, 


1. $55099720000700:$0000000004944 


-at 


he 


Tazrt ſhewmg the Con- 
tents of this Book of the 
Carpeater's New Rule. 


of 


Irft ſome Geometrical Problems, as how to ts» 


>d vide a Line into Two Equal Parts by a Peys 
oh pendicalar. Page 1 

How from any Point in a given Right Line , t0 E» 

r, red 4 Perpendicular. P. 3 

>|c Blow to Erect 2 Perpendicu!ar upon the eng of a 
X Line. 

15 EFrom a Point given to let fall a Perpendicular —_ 

O= a Line given, . P-5$ 


J SHw to let fall a Perpendicular from a Point piwen 
"| mhich # juſt over or near theend of a Rivbt Line, 
os ' P- 6 
A Right Line being given how todraw another 
Right Line, which ſhall be parallel thereunts, at. 
IC any Dijt ance required. P- 5 
14 £7 draw a Right Lineparallel to axother Rigbt Line , 
whichſhall paſs through a Point offigned. p,% 

IC How to make a Geometric al Square , whoſe (ides 
ſhall be all equal to a Right Line gen. DP. 5 
How to make a long Sqeare or Parallelegram whcj+ 
Sides ſhall be Equ 21 to any Two Lines given.p.1 1 
How to make a Triangle , whoſe thrze Sides ſhali be 


gl 


The TABLE. 


W Fqual: to three given Right Lines. P-.12 
Having tbree Points given, how 10 draw a Circl: 
that ſhall exaQlly paſs through thoſe Points pro- 
vided thas all the three Points be not placed wm « 
ftreight Line. ,  P-14 
Hiw to make another Angle equal to an Angle 
given. P. "5 
How #0 divide a Right Line given into any Number 


of Equal Parts. p- 168 


A Circle being given, how 10 divide the PR”. into 
any Number of equal Sides, not exceeding Ten. 

. 

Fhw to circumſcribe a Circle about « Square. P.21 


How to inſcribe « Circls within a Square. p.22Þ 


How 40 inſcribe a Circle within a Triangle. p.23 
Between two Right Lines given , to find a mean pro» 
——_ Þ-24 


To make a Geometrical k quare which ſhall be Equal, 


14 Arca to along Square or Parallelogram. p.25 
How to make a-Geometrical Square equal to a Tri- 
angle given, p.26 
Flo 16 draw an Oval Figure (properly termed an 


T. 


Ellipfis ) whoſe length and breadth, or rather®l 


whoſe #wo Diameters be limited. « P-27 
How to make a Level, which Artificers call a Tri- 


angle or Plamb Line, if ſuch Tools as thoſe were| 


If. P-29] 
How v0 make a [Square , if another be wanting t0 
make it by. P.30 


How vhe Ingentous- Artificer may . by belp .of bjz 


Square, 


The TABLE. 


Square, and Two Foot Rule, attain to the taking 
of Heights and Diſtances : As for Tat 
 pro-fl how bythe belp of your Two Foot Ru'e, to rake 
in fi tbe height of any Tree, Tower, or Steeple, be they 
D.14f never ſo bigh, by the ſhzdow thereof: | P-32 
gle How to find the beight of the ſame Steeple, wben the 
. 15 Sun ſhineth not, by help of your Square. p34 
mber How by the help of your $quare to find tbe Diſt ar.ce 
. 16) from you to ſome ther place that you can ſee 
intoll though you caunot come uear the ſame. P-35 
Ten. Þ The length of a Ladder being known, and how far 
. 18 the Foot thereof is dit ant from the Bottom of 
2.218 any Wall againft which is ftandeth , being alſo 
2.228 known, to find to what beight of the Wall the 
238 Ladder reacheth. | P.37 
proiÞ The length of a Ladder being Known, to find at 
8-71 i what Diſtance it muſt ſtand from the IV all, to 
mal reach to ſuch a beight as ſhall be deſired. *p.38 


Tris | Part Second, 
| an Diretions for all plain and ſolid Meaſure by the 
ther® ' Carpenters New Two Foot Rule, furniſhes with 
27 ' Scales neceſſary for that purpoſe. Page r 
Ni Howto meaſure ſquares Board, or futh as is of be 
Pere ; — breadth. P.4; 
.29 Tomeaſure Tapering Board, or ſuch that is hs 
- ol at one end than the other. p.5 
To meoſure ſquared Solids, ſuch 45 are Ref angular, 
and quite through of the ſame bigneſs. p.6 
+ 
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The TABLE. 


To meaſure ſach Parallepipid Solids as are faſhioned 
at their Baſes like Rhombs or Rhomboids, p.7 


To meaſure ſquared T apering Solids. p.8 
To meaſure Timber of a Pyramidal form. P-9 
To mezſure T apering Timber of a Reſefied Pyrami- 
dal form. P-10 
How to meaſure Timber of a P yramidal form, whoſe 
Baſe us Triangular. P.11 


H»w to meaſure Tapering Timber of a Reſefied Py- 


' ramidal form, whoſe two Baſes are of a Triangu- 


lar form. P12 
How to meaſure a Pyramide , mhoſe Baſe is of a 
Mu}tanzular Ordinate Figure. p-13 


Ehiw to meaſure Reſeded Pyramiter , whoſe two Ba. 
ſes are of Multangled Ordinate Forms. P-14 
How to meaſure Pri {ms whoſe Baſes are of any Tris 
angular Forms, and both Congruous to each otber. 
P15 
How to meaſure Priſmsr, whoſe Baſts are of any Ors 
dinate Multangled Figure. ibidem 
tH-w to mea[ure ſuch Solids whoſe Baſes are Circus 
lar 5 as Cylinders, Cones, Garrels, and ſach like. 
P-1 
To find the ſlid Content of a Cone. P. 18 
Concerning Gaupir 1p, of Veſſels by the Rele. P. 19 
Fyw to meaſure Cartridges of Power, to hnow bw 
__ many primads are c mtained i in them. P.23 
Other Precepts for th: Men{trraiion of Plains and 
Solids by the Rn/er in Arithmetical way. p.26 
A Table of - Proportional or Logaritomical Numbers 
. $9 


The TABLE. 


12 10000. by whico Multplic 21407, Divihon,the 
Rule of Proportzon, the Extraion of the Square, 
and Cube Rreoty, are al of thene perfarmed by Ad 

- dition and Sub(iraGion only, and their further 
uſe is ſhewed i in all manner of Menſurations. P+33 
The Deſcription and uſe f the Logarithmical Table, 


P-145 
Multiplication done by the Tables of Logarithms. 
P-150 
Diviſion done by 1be Tables of Logarithms. p.152 


How to ExtraGi the Square, and Cube Rodts, by the 


' Tables of Logarithms. P.155 
How to work tbe Golden Rule 3 in Arithmetick by the 
Table. P.159 


The Menſuration of all platu Geometrical Figures by 
' the Table as fir(t to meaſure the Geometrical 


Square, P- 164. 
To meaſure the long Square or Para:/clogram.p. 166 
How to meaſure any Triangle. | P- 168 
To meaſure a TrapeZia. P-170 
7 meaſure Irrepylar , or many Sided Right lined 

Fioures. P-172 
To meaſure Renular Pulypons. P-173 


Of the Circle, the Diameter being given, to find the 
Circumference, and alſi the Arca, and ſuperficia: 
Content of the Circle, P-177 

Of the Menſuratinn of all manner cf Boards, Glg#r. 
Pavement, Wainſcot, Plaiſtering and Tyling , 
the Table of Logarithms. From p. 181 to 1 5« 

The maſuring of Solids, as Timber and Sroye, | 


p—— 


—— — 


How to meaſure Round or Circulay Solids 3 as Co* 


At the Latter end is a p_—_ , 


The T ABLE. 
the Table of Logarithms., P-190 


& 
$ 


lumns or Pillars of Stoge or Wood, by the Table. 
P-157 


The Uſe of the Tables; in Gauging of Catk. p.158 


wherein is plainly ſhewed the Ute o 
the Line of Numbers (which is ſet on 
this Rule ) -or Scale of Logarithms, 
commonly called Gunter's Line , and 
its Uſe in Arithmetick and Geome- | 
try, but chiefly applied to the meaſu- Id 
ring of all manner of Superficies, and 
Solids, as Board, Glaſs, Floors, Parti- 
tions, Pavements, Wainſcot , " Brick- 
work and Tyling 5 3 as allo how ta 
meaſure Stone, Timber, Squared or 
Circular, Cones, Cylinders, Gauging 
Cask , with Divers other things of 
good uſe for all Artificers, and ſuch as 

rattice the commendable Art of Þ| x 
Menſuration, 7 k 
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il GEOMETRICAL. 
3 || Neceſſary to be known by all 
i- Artificers, for their furtherance 
KC in the praftice of their {eyeral 
Q Vocations. ON 044] 

Ir p2Ag 

2 | - permnmte——nmientnnapy NE 
of PROBL, I. 

as 


of How to ditide a Line into tvs equal 


Parts by a Perpendicular. 


Et ABbea Line given, to be divided jnto 
two equal Parts in the Point C by the Pcr- 
pendicular Line DE, 


a Fiitt, 


44> 


Firſt , "Open your Compaſſes to any diſtance || 
greater than kf the length of the given Line, | 
then ſetting one foot in A, with the other foot | 
deſcribe the Arches of a Circle a a and a a, both | 
above and below the given Line. 

Secondly, Set one Foot of the Compaſſes in B, | 
3 and with the other Foot deſcribe two other 

| Arches of a Circle þ b and bb, crofling the twe | 
former in the points Dand E. 

Laſtly, Draw a right Line from D to E, and it F ©. 
ſhall divide the given Ling A Bin two equal parts || ft 
in the point C, and; þ kalo be perpendicular th 
thereunto, EN | 
| ER ' PROBL. IL 


- 
y 
\ A 


= \\ - "Yd 


(3) 


PROBL. II; 


How from any Point in a given right Line, 
to ere a Perpendicular. 


EtF G be a right Line given, and unto ie 
L— (from the Point H; ) let it berequired to 
ere the Perpendicular H K; 


d it & ©. Firſt, Open your Compaſſes to any ſmall di- 
arts | fiance, and ſetting one foot in the Point H, with 
the other foot make the two marks L and M, 


a2 Secondly, 


(4) 
| Secondly , Open the Compaſſes to any other ff ; 
| diſtance , (greater than the former) and ſetting N _ 
[| one ſoot in L, with the other deſcribe the Areh C 
ee; And removing the Compaſſes to M,, de-Fp 
ſcribe the Arch ff, crolling the former in the {| 
tl 

A 

A 


point K. 


VE E— , 


ll |  -| PROBL.. LIT. | [ 


| To ere a Perpendicular upon the end of af 
i | Line. 


PI_— -> 4c - 
a 


hy N O be a Live given, and from the end 
O, let it be required to exect the Perpendi- 
cular OP. 


—4 9 
RAR. 
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(5) 


Firſt , Open your Compaſſes to any {mall di- 
| ſtance, and letting, one foot in O, pitch down the 
ns} other foot at adventure, as at the point Q3 the 
Compaſs point reſting in Q, turn the other a- 
"” © bout till it croſs the given Line in the point R,and 
the N the foot ſtill reſting in Q , with the other deſcribe 

the Arch of a'Circle h h over the given point O; 
| And laying a Ruler from R to Q) it will cut the 
- FArchbbinP. 
Laſity, Draw the Line P O, which ſhall be Per- 
pendicular to the given Line N O. 


"wy SST.” 4 _ —_— —— 


PROBL. IV. 


| From a Point given, to let fall a Perpendi- 
cular upon a Line given, 


: T ErB Che a Line given, ard from the point 
| A. ierit be required t jet fall the Perpen- 
_ dIcular & 12, a 3 Fiti?, 
rt, | 


(6) 


Firſt, Open your Compaſſes to any diſtance 
greater than the near. it diliance that can be taken 
between the Point A, and the LineB C3 And 
ſetting one foot of the Compaſſes in A, with the 
other delicribe the Arch E F. 

Secondly, ( By the firit Probl.) Divide the Line 
E F in two equal partsin the Point D, 

Laitly, Draw the Line AD, which ſhall be 


Perpendicular to BC,and from the given point A- | 


SOT ] 


P ——_—_ 


PROBL. V. 


How to let fall a Perpendicular from a Point 
given , which 3s juſt over (or near ) the | 


end of a right Line. 


n= G Hbe a Line given, and from the Point | 
K3 let it be required to let fall a Perpen- | 


dicular K O. 


Lis F 
Likes —————_— 


_ T1, 41 74 


(7) 

Firſt, From the Point K draw a right Line 
K L, croſling the given Ljne G H , which Line 
divide into two equal parts in the Point M; 
Then ſetting one toot of the Compaſlesin M , 
open the other to the Point K, and deſcribe the 
Semi-Circle KOL, cutting the given Line GH 


| In the Point O. 


Laſily , Draw the LineKO , which ſhall be 


| Perpendicular to GH, and near tothe end there» 
L of. 


PROBL. VL 


| A Right Line being given,how to draw ano- 


ther Right Line, which ſhall be parallel 
thereunto, at any diſtance required. 


1-7 AB bea Right Line given 3 and let it be 


required to draw another Line CD Paral- 


| Icl thereunto at the dittance of the length ot the 
* Line E. 


(8) 


Firſt, Take in your Compaſſes the length of 
the Line E, and (cttirg one toot of the Compal: 
les in A, with theother defcribe the Arch of a 
Circle 2 , Then remove:the Compaſlics to B, 
and defcribe another Arch z #. 

Lafily, Lay a Rulerto theſe two Arches m m, 
ard 2 2, lo that it may only touch the very tops 


of them, ard draw the Line C D, which ſhall be Þ 
parallelcoAB, and at the ditiance of the given | 


Line E. 


—_— _— — — —— — —————— - -— ———— — 


ERDOBL:;: VIL 
To clraw a Iizeht Line parallel to another 


Right Line, which ſhall paſs throngh a + 


Point alſzoned, 


EtFGbea Right Line given, to which let 
— It b2 requir<d to draw enother Line K pa- 


alle] thereunto, which ſhall pzſs direCtly thiougit | 


lhegiven point K, 


The firft Varicty. 


or 
| 4 


be 


(9) 


The Second V ariety. 


Co 
oy a 4 
Y —— aps K 
# y Kh Y 4 
4 6 
* ; ESI 7 
—_ ey 
4 4 


Firſt, Take in your Compaſſs the diftance 


(from K to G, and ſctting one toor of your Com- 
paſſcs in:F, with the other deſcribe an obſcure 
EArchof a Circle o 9. 


; 


Secondly, (ln the firſt Varicty) Take in your 
Compaſſes the whole length of the Line F G, and 


B{citing one toot of that extent in K, with the Q- 


_thcr deſcribe another obſcure Arch 9 q, crefſing, 
Ithe toxmer 1n the pointe L, A Line drawn from 


| K to T, thall be paralicl toF G, 


; 


PF REGAL xi. Addi ind 
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PROBL. VLIE 


How to make a Geometrical Square, whoſe 


(ides fhall be ail equal to a rieht Lize 


v1 Ver, 


Et M be a Line given.2nd let it be required to 
make the Guometrical $9u3re NOPOQ), 
rote tides (each of them) til be equal to the 


(10) 
"JS "_ 
\Q L | H, 


4 


1 


- N 


Firſt, Draw the Line NO equal in length to 
the Line M and upon the end thereof N , (by 
the third Problem) ere the Perpendicular N P, 
equal in length allo to the given Line M. 

Again. Take the Line M in your Compaſſes 
and ſetting one foot of them in P, with the other | 
deſcribe the Archa a. Alſo (et one foot in O, 
with the other deſcribe the Arch þb 6, cutting the Þ 
former Arch in the Point Q. g 

Laſtly, Draw the Lincs QP, and QO, of 
ſh31l you have formed the Geometrical Square Þ +» 
NOPQ. 8 the 


PROBL. IX. 


(11) 


PROBL. 1%, 


How to make a long Square or Parallelo- 
gram , whoſe hk - ſhall be equal to * 


two Lines grven. 


EtR and Sbe two Lines given, and let it be 
required to make the Parallelogram T VZ X, 
whole two ſhorter lides (hall be equal fo the Line 
#R, and Whol: longer fidcs {hall be £qual to the 
ILine S, 


Firſt, Take in your Compaſſes the length of 
© the longer Line S, and draw the Live T V equal 
Ethurcunio , and upon V er. the Perpendicular 
IV Z cqual tO the Liue R, 


Secondly, 


(12) 


Secondly, Take the Linc S in your Compaſſes, 
and ſetting one foot in Z, deſcribe the Arche c; 
Allo take in your Compaſſts the length of the 
Line R, and ſetting one foot in T. with the other 
deſcribe another Arch 4 4, croſſing the former in 
the Point X. 

Laſtly, Draiy the two Lines Xand Z, and X T, 
ſo ſhall they include the Parallclogram T V Z %. 


_——O—_ OO oo— — 


PROBL. X. 


How to make a Triangle , whoſe thres ſtaes 
are equal 10 three given right Lines. 


Et the thrce given Line bs A Band C. and 


- . ' . } 
Jet it be required to make a Triavgie wiole 


three ſides ſhall be «qual to theſe three given 


Lines. 


o_ | 
B anda. en. 


Wl te 


(13) 


Fir, Take in your Compaſlcs the longelt of 
| he given Lines, and draw a Line as D Ecqua 
che: length thereto 3 Then Secondly, Take in you! 
her ompaſlcs the lengh of the given Line B, an 
TIN Metting one foot of the Compaſles in E, with th: 
_ . Ether deſcribe an obſcure Arch of a Circle x X3z 
I, Frhen Thirdly, Take .in your Compaſlecs th: 
-*. Wcngth of the given Line A, and ſetting on: 
oot of that extent in D, with the other deſcrib: 
another obſcure Arch of a Circle z x, crofling th: 
ormer Arch x x in the Point F. Laſily, Dray 
he two right Lines F D, andFE, fo ſhall the! | 
des ronſtitute the TriangleDEF, whole three fide; 
Whall be equal to the three given right Lines A 1 
Znd C, which was required. 


PROBL. Xl 


I 014) 


tw0 

PROBL. XxI. 4 

cro 

y - : , | of fre 
Having three Points given, how to draw « a 


Circle that ſhall exaly paſs through thoſe of © 
Points,provided that all the three Points 
be not ſeated in 4 ſtreight Line. | whi 


_ , 
TY * 
| I — 


' F. Et thethiree given Points be AB and C, Firſt, 
L of the three Points make a Triamgle by 
lrawing the Lines AB, BC, and CA; Then by 
he firſt Problem, divide any two of the ſides in» , 
'otwo equal parts at right Angles, as in the Fi- + 
z2urc; the ſide of the Triangle AB is divided at » 
ight Angles into two equal parts by the Line de, g 
:ad the fide A C of the Triangle is divided into ' C 

two 


(15) 


two equal parts, and at right Angles by the Line 
Now where theſe two Lines Fe and fp do 
crols each other in the Point, ſo is O the Cen- 
p effifre of a Circle, in which if you (et one foot of 
oſe $19ur Compaſſes, and extend the other to any 
Bofche three given Points AB or C, the Circum- 
fcrence ſhall paſs chrough the chree Points 
which was required, 


bs — Do 


PROBL. XIL 


: How to make an Angle equal fo an Anele 


Et DE F be an Angle given, andlet it be re- 


; quired to make another Angle GH K,cqual 
! thereunto. 


it, i b 
y 
y 
b , 
0 D 
0 i 
# 


2 3 Firſt, Draw a right Line, as G H. Then the 


» ; 
> ? Compaſſes being opened to any convenient dis 
2 # ftauce, 


(16) 

fiance, fet one foot 1n the given: angular Point E; 
and dcticribe an obſcure Arch of a Circle, as | m, 
which muſt cut both. the tides of the Amgle FE 
and D E. Secondly, tie Compaſſes till re- 
maimng at the fame diliance , (ct one foot in H, 
and with the other toat de{crive an obſcure Arch 
of a Circle x 0, making\#9 Equal tol ms. Laflly, 
From H through the Point o , d: aW 3 ripht Line 
HK, making the Angle KHG <qualto DEF 
as way required, . 


——_—_—_ 39 


FROBL. XxIII: 


How to divide 4 right Line given, into at) 
zumber of equal part <, 


a H) 


\/ > 


ol 
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Et L M be a right Line given, to be divided 
into five equal parts. © Firft, From one end 
thereof, as from L, draw a right Line.at plea- 
ſure. as L O, making the AngleM L O. Second+- 
ly, From M draw another Line M N parallel to 
L O by the Seventh Problem, or by the laſt Pro- 
blem, make the Angle NM L <qual.to 'ML ©. 
Thirdly, Open your Compaſlcs to any. ſmall di- 
tance, as M 1, or L 1, and with that diſtance 
run the Compaſles along the Lines M N, and 
L ©, four times (becauſe the Line is to be divided 
into five parts) at the Points x, 2, 3 and q. Liſt- 
ly, draw the LineSia4, 2b 3, 3c 2,and4d1, 
which ſhall cut the given Line L M in four parcs 
s bcand d, dividing ic into tive equal parts, a9 
was required. 


PROBL. X1y. 


| | (18) 
| 
| | PROBL, XIV. 
, 
| | | 4 Circle being given, how to divide the 
| ſame iuto any number of equal parts, not 
f exceeding Ten; that is, how to inſcribe 
any Figure of 3, 4, 5, 6, 7,8, 9, 19. 
| Sides within any Circle, 
EF 
| EA 
: P; | G 
A 
= [H 
"| 
* CS 


WV W 7-4 1 1; | Tet 


| CE } 


wir 4a® Boo EH, A 


"8 
be 
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| Bo AFCG hea Circle given, and let it be 
required to find the fide of a 


Trianglc - | P23 I ? 
Square | - = 
Pentagon ? | Sides that wi 

t will be 
Hexagon 4 0x Figure , s vinſcribed within 
Heptagon | of 7 | the ſameCi 
boy nam . me Circle. 
Nonagon 9 [i 
Decagon LT . CIOJ | 


Firſt, Through the Centre E draw the Line or 
Diameter of AE C dividing the Circle into two 
equal parts. 

Secondly , Take in your Compaſſes half the 
Diameter AE or EC, and ſetting one-foot in A, 
with the other make the marks B and D, and 
draw the Line B D, which hall be the ſideof a 


| Triangle that will be inſcribed in that Circte. 


Thirdly, Draw the Line F G through the Cen» 


| tre, cutting the Diameter AC at right Angles, 


and draw the Line A F, which ſhall be the fide of 
a = which will be inſcribed in that Triangle. 
ourthly, Set one foot of the Compaſſes in H, 


| andextend the other in F,drawing the Arch Line 


FI; then draw the right Line FT, which hall 


| de the fide of a Pentagon, which willbe inſcrib« 


c« within the Circle. 


b 2 Fifthly. 


——_— 


y . ” 
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- Fiſthly, Any of the Semidiameters-E A;-E C, 
EF or EG are the ſides of a Hexagon or Figure 
of ſix ſides, that may be inſcribed in the Circle, 

Sixthly, Half of the Line B D, namely, HB, | 
or H D arcthe ſides of a Heptagon, or ſeven ſided 
Figure, that will be inſcribed in that Circle.. | 

' Seventhly, Divide the Line A F into two ec; 
qual parts in M, and draw the Line E MK, cut; ] 
ig the Circumference of the Circle in K, ſo ſhall 
a Line drawn from A. to K , be the fide of an |} c 
Ofiagon, that may be infcribed within the Circle. F} ; 

Eighthly,divide the part of the Circumference Þf 
of the Circle DAB into three <qual parts , one FF + 
third part whereof is from D toL , ſo a Lias 
drawn from D to L, ſhall be the. ſide of a Nons*: 
gon or Figure of nine fides that may be inſcribed 
within this Cixcle. | Nil 
* 'Laſtly, The Line EI is the fide of a Decagon, 
or Figure of 10 fades that may be inſcribed in 
this Cucle. 


. 
are m 
- m—_ 
- 


—_— —  —_ —_—_— 4W.. 


By ths laſt Problem you are taught bow to find the 
ſide of any regular Figure that may be inſertbed 
within a Circle, not exceeding one of ten ſides : 1 
ſhall now proceed to ſuch Problems as concern the 

| Inſcribing and circumſcribing of Circles ahaut 
ſuch regnlar Figures. 


" C— —— — ” = 


 PROBL.XV. 


(21) 
Fa PROBL. XV. 


B, | How 10 Circumſeribe . a Circle about & 
d Square, | 


7 Ap ABCDbea Square given, about which 
let it be requircd ro deſcribe a Circle. 

Firſt from either oppolite Angle of the given 
Square, as from A to C, and from B to D, draw 
© | the ewo Dizprnals BD andAC, croſſing each o- 
ther in the Point O. 


Secondly, 


(22) 
il . Secondly , Set one foot of the Compaſſes in 
fl | the Point O , and open the other to any of the 


Angles of the Square, as from O to A, with that 
| diftancedeſcribe a Circle, and it ſhall touch all 
fo | on four Angles ABC and D, which was de- 
| | red, 


_ aa. _—— | 
Mn... DAAwtre tt ——_ a % dat. ft... eat a [tt IO ue te St FY PF Y A. 
> — 


| PROBL. XVI. 


Pa, fy 


To Inſcribe a Circle within a Square. 


"Irſt, Draw the Diagonals ACand BD asin | 
the laſt Problem 3 then from the Point Oler | 
fall a Perpendicular upon any of the ſides, as 
from O to E. : 
Secondly, Set one foot of the Compaſſes in O, | 
and extend the other to E,and with that diſtance 
upon the Point O deſcribe a Circle , which ſhall 
yuſtly touch all the fides of the Square, 


— a 
— © _ —— ——— —— _ ——— —— . 
- ® %s ®  D—_—— —— 
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PROBL, xVIIL | 
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PROBL. XxvIII. 


To inſcribe @ Circle within a Triangle, 


-: Sm B C be a Triangle given, within which 
let it be required to inſcribe the largeſt Cir- 

cle that may be , which ſhall touch all the three 
fides thereof. 


(24) 


Firſt, Divide any two of the Angles of the 
Triangle into two equal parts, as the Angles 
BCA and BAC, by theLines CDand AE, 
cutting each other in the Point O, fo ſhall O be 
a Centre, upon whi-h if you. deſcribe a Circle, it 
ſhall only juſt touch the three fides of the Tri- 

nglc, and ſhall be the largeſt Circle that can be 
Foſenbed within the Triangle. 


l—_— 
_— + oF” 


SOL -XIX. 


Between two right Lines giver » fo find « | 
Mean proportional, 


Et the two given Lines be A and B, between 
which let it be required to find a Mean Pro- 
portional, 


(25) 


, Let the two Lines given A and B be joyned to- 
gether in one right Line, CD in the Point E, 
which Line CD divide into two equal parts in 
the Point G, upon which Point G, deſcribe the 
Semicircle CF D; then upon the PointE, where 
the two Lines A and B were joyned, ere a Per- 
pendicular E F, which ſhall only.touch the Semi- 
circle in F, fo ſhall the Line E F be a Mcan Pro- 
portional between A and B, which was required. 


S = —— . 


PROBL; XX. 


| To take a Geometrical Square which ſhall be 


equalin Area to a long Square or Paral- 
lelogram. 


o © ISO wan. 


G 
E” 


% 


ws. 


"Yi. 


4 4 


HEEr 


K F C E 


Et the long Square ABC D be given tobe 
| ney uced mto a Geometrical Square retaining 
the {ame quantity, 


chan, 
Pc 


Firſt, 


cs 


(26) 

Firſt, Continue the ſide DC of the long Square, 
ed, making CE equal to C Bthe ſhorter fide df; 
the lonig Square. | 

Secondly, Divide the Line D E into two equal; 
parts in F, upon which Point F,with the diftance 
F D or FE deſcribe the Semicircle D GE, ani 
continue the fide C B toG, fo ſhall GC be the 
fide of che Geometrical Square C H GK, which 
ro equal it! quantity to the long Square 
ABCD. ' 


— 


PROBL. XXIL 


How #0 make 4 Geometrical Squere equal 
t0 4 Triangle given, 


Et ABCbea Triangle give, to be reduced 
into a Geometrical Square. 


D E 


c oO FT 


Extend the fide of the Triangle B C, to O, 
making C O equal to half the lepgth of the Per- 
pendicular 


(27) 
Spendicular of the Triangle H G. Secondly, Di- 

ide the Line B O into two <qual parts ity K, and 
upon K at the diſtance K B deſcribe the Semi» 
JullE-ircle B D O, and upon C erc the Perpentlicu+ 
ncei:r C D, to touch the Semicircle in D, fo ſhall 
nigcD be the fide of a Geometrical Square equal ca 
2 ce given Triangle ABC, 
are 


- 3 


um 


PROBL. XxII. 


How to draw an Oval Figure { properly 
termed an Elliplis) whoſe length and 
breadth (or rather whoſe #wo Diame- 
ters ) are limited. 


- TT manner of preſctibing of an Oyal accord- 
ding to the way pretixed in the foregoing 
Problem is limited for if it be drawn of any 
length, the breath thereof will be alwayes in the 
ſame proportion to the length 3 But in this it js 
otherwiſe, for it teacheth how Cboth the length 
and breadth being given) to deſcribe ay Oval (or 
Elliphs rather) at one ſweep 3 
Wherefore, Let it be required to deſcribe ſuch 
a Figure whoſe length ſhall be <quall to the Line 
A, and whoſe breadth ſhall be equall to the Line 


Firſt, 


—— It en nr 


* Firſt, Draw two Lines CD equal tothe given 
Line A, and EF equal to the given Line B, cro(- 
ſing cach other at right Angles,and dividing each 
other into two cqual parts in the Point C, Se» 
condly , Takein your Compaſſcs half the length 
of the longeſt Diameter CD, viz GC or GD, 
& with that extent of the Compaſſes fer one foot 
in E, and with the other cro(s the longer Diame- 
ter with two obſcure Arches cc and bb; and with 
the ſame extent of the Compaſlces, ſetting one foot 
in F, croſs the two former obſcure Arches c c and 
b b with two other obſcure Arches as and 44, 
. croſſing the ewo former in the Points G and H. 

Thirdly,In the two Points G and H falten two 
ſmall Pins, or ſmall Tacks, and putting a String 


about 


(29) 


tbout them, tie the ends thereof together at the* 
length of the Line GD, ſo that the String may. 
move about both the Pins G and H 'rogether, / 
Jand being extended, will reach juttco C, to E,to' 
JD,orF, and with a Tracer or Black-Lead Pencil, 
@ being lead about by che Hand, will deſcribe a per- 
 FFfcct Elzpfis or Oval-like Figure,-as may be plain- 
Jy! ſcen in the Diagram. 


mm P—=—_ — — — —— 


a 


. PROBL. XXV., 


I tow to make a Level , which Artificers 
| call a Triangle or Plumb-Line, if ſ#ch 
; Tools. as. thoſe were loſt. 


| 


He Firſt & Second a in this caſe will 
help you > Wherefore in the following Ft- 


(30) 


gure having drawn the Line M N , about the | 
middle whereof at $ cred the Perpendicular ST: 1 
and thus by railing af a Perpendicular upon two hyc 
Boards, or one hiited for this payee , you may 

find your Leyel or Plumb-line, and ſo frame your f{pgi 
Inſiryment fax your uſe, if all other helps (as ig 
your Square &c. ) were wanting to make it by, 


-—— — 
, —— —_— 
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PROBL. x. VI | 


a. de ee ee —— 


How tq make 4 Square, if another be want- 
3pg to make it by, , 


Icft, Draw a right Line A C, which divide | 
twto two equal =_ in the Point F, and ups | 
Qn'F as a Centre de cribe the Semicircle ABC, i: 


(31) 


the Secondly, In any part of the Circumference 
T: Shereof make a Point as D. Frem which Point 
v0 ſhva right Lines being drawn tg A and C, they 
ay KHhall conſtitute a Square or right Angle at the 
ur FPoipt D 3 and fo tw pieces of Wood to framed, 
U Fſhg!] be a true Square, | 


Theſe are ſuch Definitions and Problems , as I 
know to be moſt uſeful and neceſſory for all 
ſorts of Artificers, as Carpenters, Joyners, 
Maſons , &c. T ſhall vow ſhew how the 
Ingenious Artificer may attain to the takjug 
of Heights and Diſtances (by belp of this 
Square, end 19 Foot Rule. 


(32) 


ln: eettrtin 7 


| | | How the Ingenious Artificer may byiſ 
belp of bis Square, end two Foot- 
Rule, attain to the taking of 


| Heights and Diftances. hþ 

8 SN | 

| PRC Se 

f PROBL. XXVII. = 
he C 


How by help of your two Foot- Rule, to take T 
the Height of any Tree, Tower,or Steeple, your 
by the Shadow thereof. och 


Et A B be a Tree, Turret,Steeple,May-Pole 4 
or the like, caſting its Shadow upen plain 
ground from B to C, and you would knowl + 

the -Height thereof. 

Firſt, at C, or en any other plain ground, ere 
your two Foot-Rule perpendicular , and obſerve 
how tar that caſteth its ſhadow , which ſuppoſe 
to E., at the ſame time that the Turret AB calis 
ſhadow to G. 


Secondly, 


il 
| 


B 


Secondly, Make two Marks upon the Ground, 
here bath the ſhadows terminate,one at C, and 
he other at E; Then. | 
Thirdly, Meaſure the length of the ſhadow of 
your two Feot-Rule E C, which ſuppoſe to be 36 
achesz ,Allg meaſure che tength of the ſhadow 
of the Turret BC, which ſuppoſe to be 47 Foot, 
Dr 564 Inches 3 theſe two meaſures being ob- 
ained ;'you may come to the knowledge of the 
\cight of the Tower, as folluweth. | 
Fourthly, Multiply 564,the length of the ſha» 
dow of th. Turret by 24 ( the number of Inches 
In your two Foot-Rule)} and the Product will bz 
3536 , which being divided by 36 Inches, *the 
Iengih of the ſhadow of your Rule. giveth in the 
Quotient 376 Inches, which 13 31 Foot, and four 
Inches, and that is the height ot the Tower A B, 


C PROBL. xXXxVIIL. 


(34) 
S PROBL. xXXxVI1I. 


1 | | How to find the height of the ſame Turre 
| | when the Sun Pinch not, by help of you 


Square. 


C 


[ Fig. 1. ] 

Irft, Being upon the plain Ground C B, app! 
| one Corner or End of your Square to yo 
EF Eye, asG, and holding the ſide G H of you 
EF 1 Square Level ( which you may do by having 
Thred and Plummet faſined at F,) move toward 

the Turret, till by your Eye, and the two Arn 
of your Square G and F, you ſee the very cop 
the Turret at A. 

Then Secondly, Note the place of your ſtand 


ing, which will be at S, and from S, backward - 
to T, meaſure the heights of your Eye from t 
Ground. | 
Laſtly , Meaſure the diſtance from T to | 
,which diſtance ſhall be equal to the height of t 
Turret AB. | 
| 
: he 
na 


PROBL. XXIX 
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PROBL. XXxIX. 


Turrt;, by the help of your Square to find the 
j you} 1;ftance from you ts ſome other place 
| that you can ſee, though you cannot come 


near the ſame. 
, app! . 
p = [ Fig. 2. } 
f you Uppoſe you were ſtanding at A, and it were 


VIDE) rcquired of you to find how far you are di- 
p- znt from the Tree at B,which you cannot come 
' QFear to, becauſe of the River at C. 

OPY Firſt, At A, (the place of your ſtanding) ere&t 
Staff, as A D, of a known length; as ſuppoſe 4 


ſtanc oot, or 4.8 Inches, having a Notch cut in the top 


WArd 
mt 


hereof, in which the Square muſt hang ſo, that it 
may be moved upwards or downwards at plea- 
C 2 {ure + 


Ix 


abs 7 MG ol Oe ' 


(36) 
ſure 3 Your Square hanging thus upon the top 0 


the Stati, dire theend of 1c towards the Tree at 
B, and with your Eye look along the fide of thi 


Square, til] you {cc the vexy bottom of the Tree 


at - 
en keeping the Square thus fixed , irdin 


—_ Thred or Line from the corner of the 


Square at D along the fide thereof , till-it touch 
the ground at E. 
This done , Meaſure theUiſtance from A to 


which tuppoſe to be one Foot and a quarter, or 


15 Inches, 


Then, to fmd the diſtance AB, fo many time: 


as AE is contained in AD, fo many. times i 


AD the length of the Scaff , containcd in A Þ 


the diſtance required, 
Wherefore, Multiply 48 Inches the length c 
the Staff by 48. and the Product w1ll be 2504 


which bcing divided by 15 Inches , the diſtance 


&A E, the Quotient will be 153 and 3 Inche 
which is 12 Foot 9g Inches, 21d 5 of an Inch 
which is lomewhat more than halt an Inch, 


FROEBL. XXX 


Th 


(37) 
P C 


yo PROBE EXY: 


Lid The length of a Ladder being known, and 
:n 4 how far the Foot thereof is diſtant fron 
<4 the bottom of any Wall againſt which it 
uct ſtandeth being alſo known,to find to what 
height of the Wall the Ladder reacheth. 
0 
z Ot { Fig. 3- ] 
Here is a Ladder, as A B, which is 35 Foot 
long, and it is ſet againſt a Wall, ſo that the 


mes 


— =_ _ 
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Foot of the Ladder at B is removed from the bot- 
tom of the Wallat C 21 Foot; I would know 
what height of the Wall the Ladder reacheth, 
that is, I would know what is the height of A C. 

Firtt, Multiply 35 the length of the Ladder 
by 35, and the Produc will be 1225, Alſo Mul- 
tiply 21 (the diftance which the Ladder Rtandeth 
from the Wall) by 24, the Product is 441,which 
being Subſtracted from the former 1225, there 
remains 784, tne Square Root whereof being ex- 
tractcd is 28, and fo high doth the Ladder reach 
upon tc Wall from C to A. 


PROBL. XXXx1l. 


The length of a Ladder being known, to find 
at what diſtance it muſt ſtand from the 
Wall, to reach to ſuch a height as ſhall 


be deſired. 


He Ladder A Bis 35 Foot long, and it is re- 

quired to ſet it agarntt the Wall CA, fo that 
it may reach to 28 Foot. Multiply the Ladder 35 
by 35, the Produ@t is 1225 , a5 before alſo Mul- 
tiply 28 by 28, the Product is 784, waich Sub- 
{iract from 1225, there remains 44 1, the Square 
Root whereof being Extracted, is 21,2nd lo ma- 
ny 


"9m 


| | (39) 


ny Foot muſt the Ladder be removed from the 
bottom of the Wall. 

I might here inſtance in divers other the like 
Conclutions, but they require more Arithmetical 
«kill, than is uſual among Artiticers. Wherefore 
I will referve them , and divers others to be re- 
ſolved by the following Table, which perform- 
eth them with great caſc and exactneſs, 
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PLAIN & SOLID 


as * 


MEASURE 


By the Ordinary | | 

2 FOOT ROLER; | 
Furniſhed with SCALES ne- * 
cellary for that purpole.” | 
— | mere | 
The Ruler is furniſted with five Scales, | 


I, + SCALE of cqual Inches, ſanding a, 4 
 -one edge of the Ruler 3 Numbered '} 


from x to 24, each Inch is Subdivided | 
:nto 10 equal Parts. This is called therefore, | 
The SCALE f DECIMAL INCHES. 


(2) 

IT. An nnequal Scale, ſet alſo at another edgy 
of the; Ruler + Numbred from-6. down: to. 60, 
each-of theſe greater parttis Subdiyidedinco IC 


lefler parts, a&tually where there is room, or ellc 
_—_ when the Spaces grow ſhorter. To 

this..Scale.is a1 — a litt] 
Tal TS nos main bivit ans frbm \ tb 


6, which the Ruler cannot receive for want of 


Length. This 1s cortitnbnly called, The Scale of 


Board-Neaſaye. 
ref W uiqui Scat (LVL 0 
R... Rulery Nurpbred 1 $0105 q30d {@ for 
wards ts So AdbutptcFdecnth as quan- 
tity will Mow, BIOS "3 hd Numb ering of it 
it ror here. called, be Scale 0 
 Fivo Yell les WE rogerhi r &dge to 
cds e in any ſpare pla : of the av} Oae of 
hob is Hay ofthe Divide@, WE other eas] ally. 
V. Thac "which is reels oth take 
up the Jaft ne 11080]K of of the Rifief _and is 


numbred_up to 48, cach part being = an Inch, 
anſwering to the half Inches upon the Ruler. 
That which" is unequay. divided goed up.to 50. 
And according to theſe Numbers they are nomi- 
nated. One, The Staipy 487 the other 
—_ of 5. . compari Are Subdivided, idedallgHec: 
mally. | ic 
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The Scale of Board- meaſure begins at 6,4nd 
for that cauſe mut be numbred down to 
60, that (oit may contain a juit becad 
of Numbers ; . and thereby. made fit to 


Meaſutre a very: greas , Ori 4 FO ſmall 
quantity. | 


Very great quantity, that cxceeds-60, and 

yet is to be counted upon the Scale of Board- 
Meaſure , mult be divided by 10 or 100 [ fo for 
70 you mult take 7, tor 125 take 12 3, &*c. of the 
reſt] and that Number ſo divided, muſi be count- 
ed upon the Scalez which term of accompt will 
give a length : and: this length muſt be Multi- 


plicd again by 10 or 100, andthen the Product 
will give the length of a Foot, &c. 

A very ſmall quantity , that falls' under the 
number 6, and yet is robe counted npon the Scale 
of B)ard-meaſure;muli be Multiptied by 10 or 106 
[ lo tor 4. you muſt take 40,0r for 1 you mult take 
10, or tor 3 you mul} take 33, that is 3, &e ]and 
that Nimber ſo Multiplied,mult be: counted upon 
the Scale; and at the term of it; you ſhall have 
a length. This length muſt then be Divided by 
IO or 100, and the Quotient will give the length 
of a Foot, &c, And if in (mall chings you would 
know how many Solid Inches are contained in 
the content of Solid Foot-M-afure found oat the 
former way + Say, As 1 to 1728, fo the content 

B 2 in 
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in Foot-Meaſure to the content in Solid Inches. 
The principal uſes of theſe Scales are laid 
down in the Precepts that follow. 
There are two wayes of Meaſuring common- 
ly uſed. One is, to find the content ot the whole 


immediatly, The other is, to find the Length of | 


a Foot firlt, and afterwards by help of it to Mca- 
ſure how many Feet are contained in the whole. 
This latter , becauſe it is moſt in uſe, and bell 
known, I intend to follow in theſe Precepts. 


_— — 


— - <<” ——_ 


I. To Meaſure Squared Board, or ſuch as 
is of the ſame Breadth. 


Ft Meaſure the Breadth of the Board by the 
Scale of Decimal Inches, Then count that 
Breadth upon: the Scale of Board mcaſure ; So 
ſhall the difiance from that Number , to the end 


of the Ruler next to 60, give the Lengthof One | 


Foot. This Length, cichcr upon the Ruler it (elf, 
or taken trom thence in a pair of Compaſſes, if 
it be turned as oft as may be upon the Board, 
will ſhew how many Square Fret are therein 
contained, And each one of theſe Lengths is a 


true Superficial Foot , by which any Number of | 


Feet mzy be cut off from the Board, 


IL. To | 
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II. To Meaſure Tapering Board, or ſuch as 
is of more Breadth at one nd, thamit 
js at the other. 


Eaſure the Breadth of both ends with the 
Scale of Decimal Inches, add them toge- 
ther, and take half the Sum ; which halt Sum 
15 the Mean Breadth be:wcen the two former. 
Suppoling then this Mcan Breadth to be the truc 
Breadth , count 1t ( as you did before) upon the 
Scale of Board-mealurez For, the diftance from 
thence to the end of the Ruler nearel} 60, gives 
the Length of ſuch a Foot as will Mcaſure the 
Content of the whole, If therefore you take 
the Length , and Meaſure it , as oft as you can 
upon this Length of the Board, ( which Length 
1s Mcaſured by the Line drawn quite along the 
midit of it ) I}ok how many times it is thereon 
contained, fo many Square Fer doth the whole 
Board coutann. 

But then it muſt noted, that each of theſe 
Lengths 1s not a true Supcrticial Foot , for at the 
broader end of the Board, itis more , at the nar- 
rower end, it iS les : and therefore what was be- 
tore ſaid of cutting off any number of Feet in 
Board all of an <qu4l Breadth, will not hold true 
In Tapcring Boaxd. Now how this thould be 
done, ſhall be ſhewed in another place , tor it is 
too hard for common Mezfurine, 

B 3 Il. To 
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III. To Aeaſure Squared Solids , ſuch as 
are ReG angular, and quite through of the 
fame bignejs. 


"F" He Bifes of all Solids here meaſured , muſt 

be fuppoſed to Perpendicular to the Axis 
in Cones and Pyramids. or to the Plains and fides 
of Parallelepipids, and al} other Priſmes, 

Squared Solids are Rectangled Parallelepi- 
pids. To tind the Content of theſe; you mult 
firſt meaſure the Breadth and Depth of the Bale, 
. with your Scale of Decimal Inches. Then (up- 
on the Line of 100) trom 12 extend your Com- 
pailcs to the Breadth, the fame extent thall reach 
trom the Depth to a Fourth Number : which 
being counted in the Scale of Broad- meaſure, 
will ſhew the Length ot one Solid Foot 3 The 
Length (I fay) of ene Solid Foot will be, from 
that Fourth Number to that cr.d of the Ruler 
which is next Co. This length being Mcaſurcd 
as off as it can be upon the Timber , will give 
the Number of the So1jd Feet therein contained, 
And cach one ot thele Lengths 15 a true Solid 
Foot, whereby any number ot Feet my be cut off 
trom ihe Timber. 

(f it fall out that the Fourth Number be too 
great fo be counted vpon tie Scale of Broad- 
mcaſure, then count ;; part of it only, upon the 
lame. 
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{ame Scale,and referring it to the Line of Inches 
it will ſhew' the Length'of 10 Feet; therefore 
;2 part of that Length,is'the Length of one Foot. 
Or again; if it happen*that the Fourth Niimmber 
be too finiall to'come''tpon the Scale of Board- 


meaſure, then count ten times thac number upon 


the fame Scale ,” and tobk what Tnches do anſwer 
toit , the ſame Multiplied by ro, will give che 
Length of one Foot. | And theſe two! Cautions 
muſt be obſerved in the like Cafes, when they 
ſhall happen itt the Precepts following, 


on "I IS _ — OO 4. 


IV. To Meaſure fuch Paral/ elepipid Solids 
as are faſhioned at their Baſes like 
Rhombs or Rhomboid-s. 


He Baſes of the former Solids were Recan- 
gular Parallelogramsz but the Baſes of the 
Solids- her mentioned are either Rhombs or 
Rhomboids ; the reſt of the Plains going quite 
through-the Length, as ſuppoſed to be ReRangu- 
lar Parallelograms , as- the former alſo were, 
Now to meaſure thefe; you mult firlt (warh your 
Scale of Decimal Inches) take the Breadth of the 
Balez And Secondly , you mult { by the ame 
dale) Meaſure the Perpendicular Depth of the 
Solid , or that Line which falls Perpendicular to 
both the upper and lower Lines of the Baſez and 
B 4 this 
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this you muſt call the Depth of the Bafe. When 
this is done, the reſt of the work is directly the 
{ame as it was before 3 For upon the Line of 100 
you are to number this Breadth and Depth 3 and 
if you extend your Compaſſes from 1a to the 
Breadth, the ſame extent ſhall reach from the 
Depth to a Fourth Number. This Fourth Num- 
ber muſt be counted pupen the Scale of Board- 
meaſure z for from that Number , taken ia that 
Scale to the end of the Ruler towards 60, gives 
the Length of one Sola Foot. And this Length 
being Meaſured as often as it may upon the Tim- 
ber, thews the Solid Content of the fame. And 
here alſo each one of theſe Lengths is an intire 
Solid Foot : ſo that any number of Feet may 
thereby be cut off from the Timber. 


To Meaſure Squared Tapering Solids, 


Suck Tapering Solids are here meant only, as 


do either end in a Point, or cile (ihoigh they be | 


cut off) ſuch as being continued wouid end in a 
Point as Pyramids do. That js rolay , Here 1s 
ſhewed a way how to Meaſure either mtire Py- 
ramjds , or clſc Reſeted Pyramids , whoſe Ba» 


Tes are either Rectangular Parallelograms, or Ob= | 


que angled Parallelograms, ſuch as Rhambs or 
Rhomboids before- mentioned. 
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V. To Meaſure Timber of a Pyramidal 
Form. 


Ir{t, by the Scale of Dccimal Inches, Mea- 

ſure the Breadth of the Bale and the Depth 
of it likewiſe, as is declared before in the third 
and fourth Precepts. Then upon the Line of 
1c9 count this Breadth and Depth : and extend 
your Compaſſes fram 436 upon that Line co the 
Breadth , the ſame extent will reach from the 
Depth to a Fourth Number, Count this Fourth 
Number upon the Scalc of Board- meaſure 3 for 
from thence to the end of the Ruler towards 60, 
gives a Length. This Length Meaſured as oft 
as you can upon the Pyramid's Length (which is 
the Axis from the middle Point ot the Bale to 
the vertical Point of the Pyramid.) gives the 
yumbcr of Solid Feet contained 10 the whole. 
And here alſo (as bcforc in Tapcring Board) one 


| of thelc Lengths at the great end 1s more than a 


juſt Solid Foot, and at the leaſt end it is leſs. And 
how to cut off a juli So}id Foot, will be a work 
too hard to be ſhewed to c.mmon Meaſurers. Tc 
muſt therefore be omitted, as al{o in all the Ta- 
pcring Solids that tv'l »w. 
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VI. To Meaſure Taperarre Tinber of 4 Re- 
ſeFed Pyramidal Form, 


TJ He hrſt work will be to Meaſure the Breadth 

and Depth of the'greater Baſe, by the Scalc 
of Decimal Inches, as js before declared. Then 
extend your Compaſles from 36 (upon the Line 
ot 100)-to th: Breadth count:d upon the (ame 
Line,the ſamc extent will reach from the Breadth 
to a 4th Number. Then Meafure both the 
Breadths,(or both the Depths, which you will, for 
they are proportional one to the other ) 1n the 
grcater and 1:fſer Bates with Decimal .Enches,and 
count their quantities upon the Line of a 100, 


and take the d:ttance off them with your Come | 
paſſes. For this diitance ſha!l reach ( upon the } 
ſame Line ot 100) trom the precedent 4th Num: | 
ber ( downward toward the beginning of the | 


Line)toa 5th, and trom the5thtoa 6th. Add 


theſe three, namely, the gtit, 5:h and 6th Num: Þ 
bcrs rogetfer, the Sum of them count upon the } 
Scalc of Board-mc<afure 3, for from thence to the |} 


end ot the Ruler which is next 60,givcs a Length, 


Ws Le _ turned upon the Timbers Length 


{ vwihich 15 to b:: wlizemed by the Axis thereof, or * 


r'g1t Lin? paiting through the two Centres of . 


the two Baliis ) as oft as it may, will give the 
Numicr 0t Soitd Feet containdd in the whole Re- 


{td Tapering Timber. 
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Vil. How to Afeaſnre Timber of a Pyr ami> 
aal Form, whcſe Baſe is Triangular. 


T mat'crs not whethcr the Bate be a- T1i- 
angle Ocdinate ( oi «qual Side and Angles) or 
Iro1d1nate, (cach Side wvitiering one from ano” 
ther ; ) tor the work in them all is generally one, 
tus namely. Count any hide of the Triavgle as 
the Baſe thereof, and the Angle oppoled thereto, 
15 to be called the Vertical Ang ple. Theu Mealure 
the Baſe, and the Perpendicular taiizwg thereon 
trom the Vertical Angle , both wich tl:e Line of 
Dccimal Inches, This done, extcnu your Com- 
paſles trom 72 (upon the Line ot 1c0) tothe Baſe 
counted thereon. the ſame cxtent ſhall reach trom 
tne length of the Perpcnydicular to a 4t Num- 
ber. Count this S 41 NuinD.r Uo the Scale ot 
Board-mealure, and io priced as mn the gt) Prc- 


| CCP*, 


| VIII Huw fo Ate: ure 14perin'g Timber of 
a ReieFed Tyraimida! form , nhe iwo 
Ba'es are v) 4 Irt49t ui! : F [Url 


He Baſes may be ct any Triar gular form, 
whether ordinate or inordinate,as in the tors 

mer Precept was intiinatcd; PV {HE 1gu lite, 
fijac 
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that the two Baſes be like cach other , that i; 
Equiangled and of proportional fides , as thaffX. | 
muſt of neceſlity be if che Timber be part of ih Ba 
Conc, ſuch as this Propokition ſuppoſeth itt: 


Meaſure the Baſe of the Triangle at the great] 
erend , and the Perpendicular - talliag thereon 
with the Scale of Decimal Inches, as was ſhewed1dir 
in the laſt precedent Precept. Then upon theſe S 
Line of 100 ) extend your Compaſics from 72,jÞcs : 
to the Length of the Bale ( counted upon theE{Quae 
ſame Scale) the ſame extent will reach from the 
Perpendicular to a fourth Number. Then Mex-tor | 
fure any two like fides (of the two Bates of theſihew 
Timber) with the Scale of Decimal Inches, and Mult 
count the Numbers ot them upon the Line «f 
1009, and take the diſtance of them in your Com- Ard 
paſſes. This diltance will reach trom the Fourth #6 
Number downwards to a Fitth , and from that ſe 
Fifth to a Sixth. Add theſe Fourth , Fifth and Y & 
Sixth Numbers all into one Sum. this Sum count-Y P 
ed, up2n the «Scale of Bozrd-meaſure , giv.saY 4 
Length trom that end ot the Ruler which 6K #4 
nearelt to 60. And this Length turned upon the 
Length of the Timber as oft as it m:y, gives the | d 
number of Solid Fect contained in the whole Re» I Per 
{c&ted Timber. 2 Lin 


IX. How ÞF 
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thilX. How to Ae aſure a Pyramid , whoſe 
of if Baſe is of 4 Multawgular Ordinate Fi- 


It to gure, 
| Rdinate plain Figures, are ſuch as arc Equi- 
angled and Equilateral. Pyramids of an 
Ordinate Triangular torm may be Meaſured by 
he Sevaith general Precept, for Triangular Ba- 
72s : and thoſe Pyramides that have Ordinate 
theYQuadrangular Baſes (that is, true Square Baſes) 
theſmay be Mcafured by the third general Precept 
ea-tor ReRangalar Solids. This Ninth Precept 
the Eihews how to do the ſame work in Pyramids of 
ndEMultangled and Ocdinate Bafcs. 


eat 


n- Ard note bere in general, for this and all the Precepts 
thY that follow concerning Mu/tangled Ordinate Ba- 
at ſes, that the Radius of the Baſe is aright Line 
nd drawn from tbe Cenire of the Baſe, and fulling 
'-Y Perpendicu/arly to one of the fides of tbe Polygon, 
2 and not the Line from the Centre to any of the 
5 Angles of the Baſe, Then ta go forward, 


ie Meaſure the Radixs of the Baſe, and the whole 
- © Perimeter thereot alſo,| which may be done by a 
© Line put round about it, and then Meaſuring that 
JLine afterwards |] upon the Scale of Decimal 
TlInches. Which done, extend your Compaſſes 
! from 72 (upon the Scale 1GC) vo the Perimeter 
A counted 
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counted thereon the fame extcnt Wiil rcach 
trom the Perpendicular or Rags fo a 4it Num We [. 
ber. Count this 402 Nuinver, &c. as 18 the $i a7 
Preccpt. co 


- EE —_— 
—— — 


X. "How to "4" WN RejeFed Pyramids, 


"whoſe fro F eſe are of Maltangled 0r. 8" , 
din. te Forms. = | 


{ 


id 
the greater Baſc, as before. Andextend ay 


your Compallcs trom 72, to the Perimeter , the WY p, 
lame extent will reach trom the Radivs, ' count Wa 1 
ed as the former were , upon the ſame Scaleof...x.. 
94. to a 4th Number. Then again Meaſure 
Y,YQur Scale ot Decimal Inches) any two Lins | — 
gp9y the two Bales (; 3s the two. Radiuſcs . or the 
two. Sides, or che two Perimeters, or any lie Di. All 
7gonals,) and count ihe Numbers of them upon ſh 4 
the Seale of 10%, and take their dultance for this 
diltancc will reach irom the 4th Numb.r (count- T! 
ed upon the Stale of a 100 ) downwards to 4 
5th,and from thence to a 6th. Add theite three Þ Baſc 
Numb.rs, thegth, 5th and 6th together, and alor 
count their Sum upon the Scale of Broad- meas ang 
lure, &c. as before was ſhewed in the 6th Pref 1 
cept. | gul: 


V Hafurt the Radias,and whole Perimeter of? ( 
6 
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XI. How to Meaſure Prijmes, whoſe Baſes 
are of. any Triangular Form ,' und both 
AS OE 27 to each other, | 


5 / 4 


Ith-your Scale of Decimal Inches; Meaſure 
the -Perpendicularand Baſe of 'the-Ttian- 


\ Bgular Baſe ,''as before #n the 5th and 8th Pre- 


epts. -Thew count (ul the Line-of 100) 
the Baſc 3/ and extend* your- Compaſſes from 
24 (upon''the (ame Line) to the Bale; the/ſame 
xtent-will reach trot the-Perpendicutar-, to a 
4th Number; which being count dun the Scale 
of Board- meaſure, eFc.- as in the-third Precept. 
And cach' of theſe Lengths is a true Solid Foo, 
whereby, Ge, as in the third Precept. > 


——_— > ' YI . W 4 
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XII. How to Meaſure Priſmes, whoſe Baſe 
are of1 any Ordinate Multangled Fi {Hre: 


T Hoſe Priſmes that are here Medared, are 

ſuch Solids as are of £qual and congruous 
Baſes at both ends,and ail the o:her Plains going 
along the whole length ot iuch * olids, are Rect» 
angled Parallclograms, 

If the Priſme to be Mealurcd b- of a Quadran- 
gular Ordinate Baſe, (that is or a jult Square 
Bafe) then it may be Meaſured by the third Pre- 
cept, 


i Sees. _ <4 ww ewes 
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cept, which is general for all Baſes of a Parall 
logram Forth , and ſo-confcquently alfo of th 
ce or Ordipate Parallelogram Figure. 

But if the Bate be of a Multangled Ordina 
Figurez you muſt tirſt Mcaſure the Radiws ani 
Perimeter thereof, by the Scale of Decimal Inches 
Then counting the Redixs and Perimeter upor 
the Line of 1005 cxtend your Compaſſcs fron 
24 to the Baſe , the lame extent will reach fron 
the Perimeter to a qth Number. | Oc extend 
your Compaſlcs from 24. to the Perimeter , the 
tame extent will reach from the Baſe to the ſame 
4th Number. ] Count this 4th Number upon i 
Scale of Board-meaſure , io ſhall the [Length 
(from thence to the end of the Ruler next 60) 
give the length ot one Foot Solid. Meaſure 
therefore this length upon the Solid Timber as 
oft as youcan , for the Number ef thoſe Lengths 
ſheweth che number of Solid Feet contained in 
the whole. And cach one of thele Lengths is 4 
juſt Solid Foot, whereby any number of Feet may 

be cut off, 


The | 


T 


Xl 
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The Meaſuring of fach Solids whoſe Ba- 
ſes are Circular z as Cylinders, Cones, 
Barrels, and ſuch like. 


Xill. To find the number of Solid Feet 
contained in a Cylinder. 


= the Precepts that follow , the two Scales 
whoſe edges lie clofe together,are to be uſed. 
Firſt, Meaſure the Diameter of one of the Cylin- 
der's Bales , by the Scale of Decimal Inches. 
Then count the Length thercot .upon the equal 
Scale of 48, and over againſt it (in the annexed 
unequal Szale) you fhall find another Number. 
Let this other Number be refcrved. Then upon 
gtheÞ the Line of 100 , extend your Compalles from 
din} 12, to 36, the fame extent thall reach trom the 
is a rc!erved Number (counted upon the ſame Line 
may © of 100) toa Fourth Number, Count the Fourth 
Numbcr upon the Scale of Board: meaſure 3 for 
trom that Number, to the end of the Ruler to- 
_ w2rds 60, gives the length ot one Solid Foot. 
And this Length turned upon the Length of the 
Cylinder, thews the Namber ot Solid Feet con- 
tained jn the whole Cylinder. And here alto 
eaca one of theſe Lengens is a jatt Solid Foor, 
Wicreby any Number ot Solid Feet Miy be cut 
he Bolt, 
GC XIV. Teo 
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XIV. To fied the Solid Content of a Cone, 


Eaſure the Diameter of the Baſe by your 
Scale of Decimal Inches. Count that 
Length upon the Scale of 48, and fee what 
Number in the Scale of 50 ſtands over againti it, 
Count this Number upon the Scale of Board- 
Meaſure, fo ſhall you hind a Length, which bcing 
turned (in the manner that hath been ofcen mcn- 
t:oned_) upon the Cones Length, gives the Con- 
tent of the whole Cone. 


— 


— 


XV. To find the Solid Content of a Re- 
ſeed Cont. 


Irſt , Meaſure the Diamcter of the greater 
3 Baſe, by the Scale ot D:cimal Inches 3 and 
count the Number thereof upon the Scale ot 48; 
over againli which you thall {ce another Number 
in the Scale of 50,which mult be reſerved, Then 
again , fake the Length ot the Diameter of the 
lier Baſe in Decimal Inchs. Count the Lengths 
of the two D:ameters lo mealured , upon the 
Scale. of 100, and.take their dittance with your 


- Compaſlcs. Then keeping this cxtent, count the 


Reſerved Number upon the Scale of 100, and 
extend the Cowpaſiis from that Number down- 
ward to a {ccond Iflr number , and from that 

{cond 


(19) 
ſecond to a third (till les. Add this firſt, ſecond, 
and third Numbers together, and count the Sum 
of them upon the Linc of Beard-Mcalure, where 
you (hall tind that length which will Meaſure the 
Content of Solid Feet in the whole,in ſuch man- 
ner a5 hath been often ſhewed before. 


P—_ 


XVI. Of Ganging Veſſels. 


WE have now done with the Scale of Board- 

Meaſure, which hath been of good ule in 
all the 15 Propoſitions going before. ln this Pro+ 
polition of Gawging , all the Menſurations mull 
{till be made by by a Scale of Inches Decimally 
divided. But becauſe the Ruler is not of Length 
enough to Mealure the Diameters and Lengths 
of Veſſels, eſpecially ro Meaſure tha: Diameter 
which is at the Bung; nor is it convenient that it 
ſhould be foiled with any thing, (which it mutt 
be, if it be put into any tull Veſſel,) it will there- 
fore be moli expedient,that a {mall Statt be made 
ht to undergo ſuch fſervile ufes3 and for that 
purpoſe may tc of 4 or 5 Feet in Length divided 
into Inches, and cach Inch ſubdivided into 10 
parts, as the Scale of Decimal Inches is upon the 
Ruler. They are to be numbered(not by Feet but } 
outright by 1,2,3,4)5,©c.to 48 or 60. It may be 


. Hallo furniſhed with convenient appurtcnances tor 


the more expcdite and dexterous Menluration of 
K-42 the 


oa_—e 
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the Length and Diameters of any Veſſel, asev; 
Man thall belt contrive for his own tatisfaQion, 

1- With this Staft Mcaſure the Inner Diame 
tersat the Head and Bong , and the inner lengt 
of the Veſſel. For the Diameter at the Bong 
the Staff is to be put into the Veſlel at the Bo 
hole. The Diameter at the Head may be Me; 


ſured on the outlide, allowing ſomewhat mor c. 
than the very outer Diameter , becauſe of th 
Arching of the Veſlcl. The length may be Mai. 
lured on the outlide alſo from Head to Head, i c- 
lowing for the thickneſs of the two Heads whit 
ſhall be competent. If any think other ways 
better, they may uſe them. hs 
2. Count the number cf Inches in the DiameY ,, 
tcr of the Bong,upon the cqual Scale of 48 upoW T 
your Ruler 3 and note in the Scaleot 50, whithq :: 
number ſtands againſt it. Write down this num , 
ber twice,one right under the other. And again} a; 
count the number of Inches in the Diameter ig; 
the Head upon the ſame Scale of 48, and look in..n. 
the Scale-of 50 what number (tands even alon} Þ 
with it. Write this number juli under the two, 4r 


former. Then add all three numbers togethahum 
keeping the Sum. TN 
3 lipon the Line of 1co extend your ComFQ,1; 
paſſes from 19 25 to the leng'hof the Veſſel, thi x 
{ame extent will reach trom the Sum before keptShyn: 
to the number of Wine- Gallons contained in thqKang; 
Veſſzl, Or it you extend your Compalles tronffthe « 
22 by 
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vey. 69 to the length of the Veſſel 2.4, it mult be 3 
100.} 2$8 Solid Inches go to one Alc- Gallon , as 1s 
ameKWound at the Excilc- Othee , the fame extent will 
naF-:ch trom the Sum betore kept , to the number 
ONg of Ale- Gallons contained in the Veſlel. 

ony Fr Ex.mple. 

Me The Di:zm. at the Burg 30 Inches,countcd 1n the 
mon Scale ot 43, ſhews w the Scale of Fo —- 28 39 
tt 29 ZO 
May he Diam. at the Head 30 Inches,counted 1m the 
$ Scale of 48, th:ws in the Scale of 50 — 19.64 


On Tac Sum of all three =7 0. 2.1 
he Length ot the Veſlel Cuppole to be 4 Foor, 
MY or 4S licies, 
PO Then work upon the Lincof 100 thus. As 
vhat 925 1i$tO45thelength: fo 76 24 the Sum, to 
uM 9. ine numb-r of Wive- Gallons in the Vellel, 
>24in And as 2 4 ISO 22 6) 15 fo 4% (0 70 -+ 0 
cr 52 ;*2 161, the numocr of Ale- Gallous 11 the 
K1 anc Veficl. 
on Thisis done upon the Ruler. And if the Cal- 
WOE ulation had bucn wade in greatcli exactnels by 
thaumbers , the Wine: Gallons would bave been 
29S 5, and the Ale- Gallons 152,39 161 377 no 
OMFontucrabie Rifterence., 
, the Note that 199 and 151 > 161 being greater 
eP'Funibers than the Scale(which gocth but to 1C0) 
hiFontaineth , are counted upon the lower part of 
onthe Scale, where 5 is tor the(e kinds of numbers 
207 t wt cailcd 


3 - 
- 
> 


5 oO) oe det VAT -* oo 0) th as A 1 Pickens. - 
—_— - 


Y us p 4 ny 


(22) 


called 503 $ is called $03 10for 1005 16 for 


160; 19 tor 1903 20 for 2003 and ſo all the ld 
relt ſutably. h 


This way of Menſuration ſuppoſeth a Barrd me 
to be a part of a Spheroid , the two ends equal) < 
cut oft, which having the moſt probable ground ,,. 
mult pertorm theretore moſt true. wh 

the 
unc 


But if any deſire to go by the uſnal way of be 1 
Mean Diameter , Twill for their Jati? 
faGion ſet it down here alſo, 


His then the two Diameters at the Heal 
and Borg, take their difference 3 and (ups 

on the Line ot 400) extend your Compaſles 
trom 10 to »-. the ſame extent {hall reach trons Y 
that difference ( counted upon the ſame Line 
10) toa gth Number; which 4th Number, if its 
be added to the Diameter at the Head , it will 
make the Mean-Diametcr r. quired. This Mean / 
D:2meterthus found , muſt be counted upon the 
Scale of 48. and in the Scale of 50 over againlif ,+ 
your M:an Dizmcter, you ſhall fizd a Numbers 


by J m; 
which istobereſcrved. Then go again to youry Wi 
Line of 109, aud {ay, as 6? is to the refervels "0 
Numoerz to 1s the Length to the numb] Wy 


Wine: Gallons in the Vefſch, Andas 5 56 i199 
the relerved Number, fo is the Length to <q? 
rum bt 
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number of Ale Gallons, This work (in the 
tormer Example) will hind the Mean Diameter 
to be 34 335 and the reſerved Number alſo 25 x 
the Content of the Veſſel in Wine Gallons 191 al- 
molt; the Content of the ſame V<ſſcl in Ale Gat> 
lons, almoſt 162, 153, it 288 Solid Inches go to 
the making of the Gallon. Theſe do lome- 
what differ from the former; yet in regard of 
the inequality of the inlide of the Veſſel, and the 
uncertainty of the Veſlcls true Figure, they may 
© be near enough to truth. So much of Ganging. 


—— 


— 
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* How to Meaſure Cartridges of Powder, 
to know how many Pounds are con- 
tained in them. 


XVI. And firs, if the Cartridge be of a 


Cylindrical Freurc, 


Pp!y the Line of 50to the Diameter of the 
Cylinder, and fee what number of thoſe 
unequal parts it rzacheth unto. Then Mealure 
the length of the Cylinder by the Scale of Deci- 
mal laches. Aticrwards upon the Line of 1co 
work thus; Extend your Compaſlics from 3 ;7; 
tothe numver of the D:amcter betore tound by 


7 theScalcot 505 the ſame extent will reach trom 


{ the number of the Cylinder's length, ro the num» 
C 4g | cr 
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ber of the Pounds of Gun-powder therein con- 


tained. 


XVIII. Secondly , if the Cartridge be n 


form of a ReſeFed Cone. 


Pply the Line of 50 ta the greater Baſes Di- 
ameter , and note what nur bcr it reacheth 
unto. Then Mcalure the two Diimeters of the 


fie | 
bcrs 
divi 
{WO 
YAO 
the! 
mic 
{urc 
ot 1 


| tOLL 


two Bates by the Scale of D.cimal Inches. Atrer, f 


upon the Line of 100, count thele two Diame- 
ters, and take the diltinc? of them with your 
Compaſſes. Then {ctting one Foot of that extent 
upon the tirft number (taking out ot the Line cf 
$0, and. counted now upon the L:tnz of 100) 


which wiil rcach ( downwards tow ards the be-PÞ 
ginning of tie Line at 1) to2 ſecond numbcr, Þ 
and trom that f{ccond \ ill downwirds) toa fb 


third. Add thelc tuft, Fecond and third nin bers 
together into cnc Sum , and Niceture the lg eh 
at the Refe&ted Cone by the Scale of Dectn.Q 
Inches. Then again (upon the Line ot x 


--0 


extend your Com vailes from 14 455 to the tore- 


195 
named length, the fainc extent thall react {rom 
(hc Sum of tac three numb bUtore found. to ing 
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the Diameters of both Baſes, and note the num- 
bers, and count them upors the Line of 100, aud 
divide the diltance of them upon that Line into 
two qual parts, and noie the middle number 
upon winch the Compats Foot talls. Then add 
thete three numbers { the two exeroms and the 
middle one now found ) into one Suin, and Mca- 
ſure the length of the Retccted Cone by the Scale 
of Dccimal lacaes. Lnen agam, &c. as in the 
F former way. | 


I XX. Thirdly Tf the C iriage ould he 
| in form of a perfec? Cone. 


ply tho [ ne of 5© tothe 1] D13mcter of the 
| /{Y\ Bill and note what numb.r it exicndeth 
E mito. Ti n meaſure the length of the Cone by 


Þ fie t<3'c ot Decimal Inches. Atrer this, (upon 


the Line ot 109) extend your Compaſles trom 
115.5 fo the leveti ot the Conc, the fame cx- 
(Col wi) Icach from the firit nuted number (of 
| fi {i4itieter Of the Bale ) to the number of 
| F ©: 10S 21 On nw. 1/1er COIN td in tilc Cone. 


& ne mio aY be apP'1ud "a JIvcrs oOthcr 
{ LOL th e prelent 'et thefe Propofitie 
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Other Precepts for the Menſuration 0 


CO! 

PLAINS and SOLIDS. Ya 
S Pic 

SECT. di\ 

Bri 


Of Plain Meaſure taken with a Foot, Tard, wi 
or Chatn, divided into Decimal parts, 


OARD and GLASS are commonly E 
[4 Mcaſared by the Foot. wheretore , if aÞ 
board be Meaſured with a Foot-meaſure 
divided into 100 cqual parts, and (B) tht 
Breadth Multipiied by (L)che Length : z the Pro- 
duct will ſhew(C) the Content ja Feet aud De: ; 
cimal parts of a Foot. | 
1. Example. 
A Board is Feet, 1. 25 Bro2d, and Feet 13. 4512 
Long. How many Fnot doth it contain inall? + 
Multiply 13. 45 by 1. 25, the Product will be Br 
Feet, 16-8125 , the Coment of that Board! in| 
Feet, and Dccimal parts. : 


- Y gc 
For 41 2: + fe Io ; | 6 
Ee I.2J 5 13. 45 16.512 J . 


2. Example. Ba 
A Paine of Glais b:1ny Feet $.887 Broad. and * N 
Feet 0.92 Long, what is the whoice Content ? 
SS B =. 7 
Say, '& 0.87 d 0 8.92 . Q 8 204 . | A 
P ving 


i 0 


nd |? 
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Paving, Plaiſtering, Painting, and Wainſcot, is 
commonly Meaſured by the Yard, every Square 
Yard containing 9 Square Feet, Wheretore jt a 
Piece of Paving &c. be Meaſured with a Yard, 
divided into 1000 equal parts, and (B) the 
Breadth, Multiply by ( L) the Length the Product 
will thew (C) the Contcnt in Yards and Deci- 
mal parts, 

Example. 
A piece of Pavixg bcing Yards 3.5 Broad, and 


| yards 17.75 Long; how mucti11is the Content ? 


Multiply 17: 75 by 3+ 5, the Product will be 
Yards 62. 125, the Contcat of that Pavement tn 
Yards and Decimal parts. 


.& 82-1 0 
I . 3.5 :: 17-75 . 62.125, the Content, 


But if the ſame Pavement had been Meaſured 
with a Foot divided intoa 1co. qual parts, the 
Breadth would have been found to be Feet 10.5, 
and the Length Feet 53-255 which Multiply to- 
vcther, the Product would thew Feet 559.125 tor 
the Content in Feetz which being divided by 
9, the Quoijent wi!l be Yards 62. 125, the Con- 
tentin Yards and Decimal parts, according with 
the former example. 


A Parslelyram or four-ſided Retrngle Superficies 
being piven, to fiad the length of a Swperficiub 
Foot. : Take 


" (28) 


4 Take with your Ruler the breadth thereof in 
Wi in Fect, and D=cimalsot a Foot : and by the | 
| 1 | breade"1 (o taken, divide 1. the Quotient thall be : 
| the length of a Sup<rncial Fook. q of 
'N E-cample. , | 
"Wit A Board 1s Feet v.25 broad, how much there- | 
Wl: of will make a Foot ? 


Divide 1 Foot by B 1,25, the Quotient will be 
0.8 for L the Jevgth ot a Foot. Likewile, it the 
\ breadihbe mcalured witha Yard, divide 1 Yard | 
'\ by the breadth, the Quotient will ſthew the 
| Jength of 1 Yard. 
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| Tiling , Slatinz , and Flooviag is commonly 
jt reckoned by the Syqzere , which is 10 Foot cvery 


«a 
- — 


mi i way, 1n all 1cO Foor, 
i ih Exampie. There is a Roof, Feet 16.25 broad, b 
"and Fect 95.2 !ong; How many S;z4rcs 1s con- #2 Q 
1 F tained therein ? ſe 
8 | Muldpiy the length BxL by the breadth, the 
| | Product will be Feet 1547, which numucr being | 
! divided by 100, the Quotienc will be Squares Þ 
j !! 15.47 the Content ;equircd to be known , that | 
L | if 1s Ln Area 11 S jttares. 4 Fc 
S (86 Or it you dcilice ro know the length of a fi 
= Square, divi.lc 100 by the Breadth, toe Quoti- | 
[; | ent will be Feet 6.154 — almolt (o much thail In 
3] be the lengih of one Square of that bicad.i; d1 
| that is $2* = the length of a Square. p 
? 
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the SECT... KS 


F Solid Meaſure taken with 2 Foot djs 
vided into 100 equal parts. 


Aving (S) the fide of a Square, equal to 

v B A the Bale of a Solid, and L the |coagth 
7 thereof given in Foot-mealwge3 to had (CC) che 
3 Content thercot in Feet. Say, 


"SO { & Þ- (oo = 
LC. WG 


{ That is,Multiply the lide given by the length 3 
= and again, Mulciply that Product by it felt, and 
then divide that lati Produdt by the length, the 
| Quotient will the the Content in Feet, and De- 
cimal Parts, 


Examp 'ts 
E; 


" yy WW TY 


Suppole a Square Solid wherect the fide is 
Feet 2.25, and the length Feet 20. 33, I require 
| tie Content. 

| Multiply "L) 20:3} . by CS) 2.25, the Product 
wiil be(Q_) 45.675. Apam, 45 675 Mulciphed 

by 45-675, the Pads t wii] bz 20$2.464025z 

which divided by L 20-3, the Quotient will be 

| Feet 1c5$4434* the{C_} Contenc fought. 

| Having 
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Having the (S) fide ot a Square cqual to (B A)1d ot 
the Baſc ot a Solid given in Foot-mealure. Toſherco 
tind the Length of a Foot Solid in Foot-meaſwe fie ve 
Say, ther, 


S.1::1,0 :: Q .theLength of 1 Foot ſþ «qu 

That is Divide 1 . by( S)the fide of the SquareBuirs 

given, and Multiply the Quotient by it felt 3 theſhe S 

Product will ſhew the Length of a Solid Foot, Wolid 
Example. <d. 

Suppoſe ('S) the fide of a Square equal ro(B A) Mimb 


the Bale of a Solid be Feet 2.25 3 I demand howMoat; 


much in Length will make a Solid Foot. ale. 
Divide 4.000 by 2.25, the Quotient will be hole 
04444 4 the Length of a Foot Solid, rut! 


Having (B) the Breadth,and( D )the Depth offknd | 
a Squarcd Solid given in Foot-mealurezto hind theFWuing 
Length of a Foot Solid in Foot-mealure. Say, kind 
1.B::D.BA:: Agam BA. 1r::1r.Þd Fi 
the Length of 1 Foot. Fhe © 
Having (L) the Length.CB) the Breadth,and[f, \ 
CD) the Depth of a Squared Solid given in Foot- both 
meaſure to tivd (C) the Content in Feet, Say, Wtip!y 
:.B:;D.BA. Again (ay, 1. BA :: ſhe! 
LC - the Content. | x 
Firſt, Multiply (B) the Breadth by (DJ) theſ! T 
Dcpth , the Product will be (B AJ) the Area of whe 
the Baſe. Again, (B A) Multiplicd by CL) che Þat th 
Length the Product will be (C) the Content of Bther 


that Solid in Foot- meaſure, che 
' It is th: common pra<.ice of moſt Carpenters, | Bf; 
and Þ 
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3 A) Bod others which uſe to Meaſure Tapering Tim- 
To xr,co Mcalure the Breadih and Dcpth thircot in 
we ſhe very middle, wich they Multiply into cacih 
ther, and take the Sion there tor the Baic of 
oo. & <quare Solid £qual to the Tapering picce 3 and 
ure Multiplying that Baic fo tound, by the Length of 
the Mhe Solid given they take that Product tor the 
ft, Wolid Content of that picce {ov by them Meatu- 
ld. Which manner oft Mcaluring of Tzpering 
A)Mimber (though it be falle , and cver pivetia the 
ow EContent lels than ought to be ; ) yet Cult>m,and 
ale are (0 prevalent with moti, that they rather 
| bef&hole to tollow an old Error, ihan to lcarn the 
ruth, But for rote who are more Ingenious, 
1 offnd lovers of Truth , they may ute this Rule en- 
the{uing , which is the true way to Meaſure ſuch 
y, Find of Timber. 
I .|* Find out the Biſes at both ends, and Mulciply 
the one by the other,and out of the Produ@ there- 
nd »t, cxtcact the $quare- - Root , then add together 
N- both the Baſes, and that Square: Root, and Mu!- 
Pip y the aggregate thereot by one third part of 
; the Length the Product will be the Content. 
x Examp/e. 
ie Þ} There is aTaperivg piece of Timber,the length: 
ot Fwhercot is Feet 16.8, and the breadth of che Baſe 
Ic Pat the greater end,is Feet 1. $4, and the thickneſs 
f thereof is Feet 1.38, which Multiplied together, 
"the Product will be Feet 2.5392, tor the greater 
f | Bife : the breadth of the Baſe at the lefler end, 
is 
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is Fect 1.25, and the thickneſs or depth thereof 
Feet 0.92, which Multiplied together, the Pri 5 
dud will be Fect 1.15 for the lefler Baſe 3 Nl : 
tiply rhe Bues together, the Product will 
2.92008, the Square Root whereot is 1705h 
ro which if you Add che Sums of both the 
ſes, the Avgregate will be 5.595 , Which ben 
Multiplied by } of the length. ſcil. 5.6, the Pr 
duct will be rcet 30212, the Content ot tt 
piece of Tunbcr. L 
Some ot her having taken the breadth at dd! 
ends; Add thrm together , and take halt t 
Sum tor che breadth in the middle 3 and lik 
wile they tind the depth mm the ſame manne 
then they Muitiply the depth and breadth toy 
ther 3 And latily, that Produq Mu:tiplied by t 
lengih , then rhey take that Jaſt Product tor t 
Content 3 which manner o! Meaſuring will pr 
duce the ſame Errour , as the other taken by tl 
middle Scion. 


Toere are many ther wAyes of Me :(uring ) but t 
foluring Tatile performerh all manner of Mr 
ſurations with preat eaſe, delizÞt, and ex.iCint,| 
ad exceedetb all others , that of the Pex on!j off 
cehted, 


| j _ T:iic Tab!e follows. 
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LOGARITMICAL 
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to 10000. 


By which 
altiplication, Diviſion, the Rale 
of Proportion, the ExtraGjon of 
| the Square and Cube Roots, are 
_ all of them performed by Add:- 


nl} tion and SubftraGjon only : 
337 cf 
\nd hereunto is added their farther Uſe, 
exemplified in all manner of Merſu+ 
, fations, | 
wy E 
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Num Logarith, | Num | Logarith. Num | Logarith, 
1 {0. 090000 36 |.1, «5563 02 = I, OF125\ 
2 |0, 30103O 371, 5682 I2 72 |[1. 85733! 
310.477T21| 38'1. 579783] 73 | 1, $6332) 
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3+ 446070 


« 446992 
» 442347 


» 447DDOL 


4 
T-# 


i58 


| Num 


2801 
2802 
2803 
2804 
2805 
2896 
2807 
2808 
2809 
2810 


2311 
2312 
2813 
2814 
2815 
2816 
2317 
2818 
2819 
2820\ 


- 


2821} 


2822 
282} 
2824 
2825 


4 9 4) jd: 44: 4: WI 


PRES 
3+ 447313 
3+ 447468 
3- 447623 
3+ 447778 
3- 447932 
3+ 448087 
3- 448242 
3. 443397 
3+ 448551 
3+ 448705 
J. 448860 
3. 449015 
3. 449169 
« 449324 
. 449478 
» 449632 
« 449736 
+ 449941 
. 450095 
» 452249 
+ 450403 
» 459557 
3. 459710 
3. 450864 
2. 451018 


HD Sd 


| 


Jo 451325 
Jo 451.475 
3+ 451632 
Ze 451787 
3. 451939 


J« 45209? 
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Num 
1836 
2637 
2838 
2839 
2841 
2842 
2343 
2344 
2845 


> Oo — 


2846 


| [2847 
| [2848 
| 12349 


© 12852 


2851 
2852 
2353 
2354! 
2655) 
2856 
2357 | 
2858] 
2859 
2869 
2861 
2862 
2363 
2864 | 
2$65 


2866 


[2867 | 2 
2368 
2869! ; 
23-9 


Logarith, 


3. 452790 
3. 452859 
3. 453012 
3. 453165 
3- 453318 
3. 453471 
3+ 453024 
3- 453776 
3. 453929 
3. 454932 
3. 454234 
3+ 454337 
3- 454549 
3. 454632 
3: 454844 
3. 454997 
|3- 455149 
3+ 455301 
3+ 455454 
3+ 455605 


3: 455753 
3+ 455910 
3+ 456062 
3. 456214 
3. 456366 
78 456517 
3. 456659 
. 459821 
. 459973 
3. 457121 
rage 6 


we wal 


3. 


Js 4577 > 3 
8, 45-881} > .Q95 


LO 


3. 457427 
457572 


2901], 


{Num} 
2871 | 3+ 458033 


2871 
2872 
2873 
2874 
2875 
2876 
2877 
2879 
2879 
28380 
2881 
2832 
2883 
2384 
2805} 3+ 
2886 
2387 
2388 
2889 
2890 


2891 
2892 
2893 
2994 
289513 
2896 
2897 
2398 
2899 
2.909 


2902 
2903 


\ 2994 


Logarith. 


3. 458184 
3. 458335 
3. 458485 
3: 453637 
3. 4587858 
3. 453939 
3, 459090 
3. 459241 
3. 459392 
3+ 459543 
3. 459694 
3. 459544 
3. 459993 

. 460145 
Jo 2, 4692.96 
3. 460446 
3. 459597 
3. 450747 
3. 459897 
3. 491049 
3. 461198 
3- 461349 


| 3. 461498 


. 461648 


_— 
3. 461945 
$- 462688 
3" 462245 

\- 462398 
3 462547 
| "O 462 2.697 
3. 4602d4; 
2, 46293 


Num 
2906 
2907 
2 908 
2999 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 


2921 
2922 
2923 
2924 
2925 
2926 
2927 
2928 
2929 
2939 
2931 


29032 


293} 
2934} 


gg ww © WS 
ow Q 


>, 46214" 


tw tt» © & t& 
do A. WW, Wy Wo 


q v$) 


_— 


TY] 


| 


Logaicth.. 
3. 463295 
3. 463445 
3. 463594 
3. 463743 
3. 46389! 
3}. 464042 
3. 464191 
3+ 464349 
3. 464489 
3. 464638 
3. 464787 


3+ 464935 


3. 465035 
3.465234 
3+ 465382 
3.465531 
3. 465680 
3, 465828 
3. 465977 
2, 465026 
3.400174 
3. 466422 | 
3+ 466571 
3. 466719 
3. 465867 
3. 467915 
3- 467164 
2. 467312 
3. ws 


2935 | 3+ 4676 60 


—— — — 


| 


wam_—_—_ 


2941 
2942 
2943 
2944 
2945; 


Num [um | Logic | 


3 458415 


3. 468642 
3. 4595790 


3. 468937 
3. 460085 


i þ4 469232 
2947 | 3. 469380 
29483. 469527 


2952 | 3.470116 
2953} 3+ 470- 63 


2949 | 3+ 459674 | 
2950|3- 469822 2985 


29511 3. 469962 [2980 


Num  Logarith. 


2976 
2977 
2978 
$27) 
2987 
2981 
2992 
2983 
2.994 


2987 
2988 


3. 473632 
3o 473778 
3+ 473924 
3. 474270 


3. +74215 


Num 
JOuL. 


Logaeith, 
_ 
 # 473710) 


3012 | 3, 478855 


3013 
3014 
Jo15 


j2966| 


12965, 
12999 


2954 


2957 
2958 
2959; 
2959| 3. 


2961 
2.962 
296} 
2964 
2965| 


2967 


2:70 


2971 
29072 
2973 
2974; 3 


{, 


2955: 
2056! 


3 470410 | 2989 
'T 3. 47955712990 
3+ 470704 | 2991 
3. 470851 (2992 
3- 479998 | 2993 
3- 471145 | 2994 
3. E72S31T 12995 
3+ «471435 | 2546 
3+ 471535 [2297 
3+ 471731 1 3998 
3+ 471878! 12999 
3. 471924 3090; 


3 472171 | 
Zo 472317, 3902; 
3- 472463 (3903 
3+ 472610 | 3004 | 


Zo a7 3955 | 3. 477844 
oz {3006 {3. 477589 


3+472 


FP wegogt| (3097 | 3. 47 
3008 | 


3+ 473194, 


7334 


{ 3009 


297513: 47 3487 (3010. 


3901 | 3. 477266, 


3-478 
3+ 478566 


3 474362 \3040 
3+474507 | 3017 
Zo 474653 | 3918 
3. +74798 | 1019 
3+ 474244} ; 3020 


FT 475389; 3021 

3+ 475235 ; 3922 
Z+ 475380; 3923 
3- 47552513924 


3: 475671}3025 [324 


3. 4755316, 3926 
Z- 47596113027 
3. 476106 | 3928 
3. 479251 
13+ 476396. 
3- 476541 
3. 476636 
3. 496831 
1, 476976 
2. 477121; 


3239 
$231 
$732 
3933 
3934 

3035 
30!6 
3937 
3038 
3036 
3049 


304+ 

3042 
3943 
39:4 
3035 | 


3. 477410. 
3* 477555! 
3. 477629 


$132 
277 
3. 478422 


' 3039 |- 


3+ 47890) 
3» 47914} 
3+ 479431] 
3+ 479575 
3+ 47 719 
3 + 47936; 
3. 452006 


3. 451585] 
3. 481729 
3. 431872, 
3. 482015 


3. 482158 


3+ 482301 
3- 482444 
je 482587 
3. 482730 
3. 432872 
3. 483010 
3. 483159 
I, 483.01 


jo 48; 444 
3+ 453587 


FIT, 


—— 
$710 


8855 
8909 
9143! 
927 
9431] 
575, 
2719 
236; 
206: 
2199 
294 
438 
581 
725 
868 
O12 
"55, 
299 


| 3947 
[3045 
| 3949 


—_—— 


_ | 4076 


# | 3078 
3079 


3946 


3050] 3 
3951 
3952 
3953 
3954 
3055 
3056 
3957 
z058 
3959] » 
2069 


3061 
396: 

3063 
3964 
3265 
3066 
3957 
3068 
3063 


3070 


307 1 
3972 
397+ 
3074 
3975 


OO — 


4977 


3 48 3729 
3. 433972 
3- 434015 


\NuMm Logar th., Num 


3031 
39352 
3933 


3. 484157 |3284 


3. 484299 
3. 484442 


3- 484584 


3085 
3956 
3987 


3. 484726 30358 
3- 484369 3089 
3» 4850113990 


3» 485154) 
3. 435295 ; 
3. 48 5437 | 
3. 485579; 
24 485721 
3. 3. 435363 
3. 436005 
3- 486147 
3. 486288 
3. 456432 
3. 486572 
3. 486713 
3. 436856 
3. 486996 
3- 437138 
J- 437279 
3- 487421 
J- 437592 
3 487703 
3- 487845 
3. 487986 
3. 438127 
3. 488268 
3. 4388409 | 


Z- 488559 


| 


3991 
3092 
30993 
3994 
3995 
3096 
3097 
3998 
39299 
3100 


3101 
3102 
3103 
31094 
3105 
3100 
3107 
3108 
3103 
3110 


311l 
Z112 
3113 
3114 
ZI15 


| Logarith. 


3. 488691 
3. 438832 
3. 438973 
3- 489114 


3. 89255 |: 


3. 459232) 
3. 4389536 
3- 439677 
3. 439817 
3. 439958 
3. 492099 
3+ 490239 
3. 499376 
3. 490520 


3. 439800 
3, 4909 
3. 491081 
3. 491021 
3- 491361 
3- 491501 
Je 431641 


3. 491921 
3+ 492061 
3. 492201 
3+ 492 341 
3+ 492481 
2+ 492620 
3. 492760 
3- 492000 
3. 493939 
3- 493179 
4+ 493318 


| 3. 493458 


3- 490660 


3. 49+781 |: 


Num | Logarith. 
3- 493579 
3-493736 
3. 493876 
3. 494015 
3: 494154 
3. 494293 
3. 494432 
3. 494572 
$+ 494711 
3- 494850 
| Z- 494959 
3+ 495127 
3. 495266 
3. 495405 
3: 435544 


3+ 49568 3 
3+ 495821 
3+ 495960 
3- 496099 
E 496237 
496376 | 
4 496514 
3. 496653 
3. 496791 | 
3140 | 3. 496929 
3. 3. 497067 
3- 497206 | 
3. 497344 
J- 497482 
3- 497620 
3. 497758 
3147 {3+ 497896 


—_— 


$317 | 
{118 


—_ 


| 


3148 | 3. 493034 
31491 3 498172 
3150| 3. 498210 


20980 


. pm 
* K . = - 
w_ : = 
_ —OT— _ _—— 
I - = = 


Logarith. 


. 498448 
. 498550 
«498724 
. 493861 
498999 


(O'S) 
Lond 
uA4 
4. 
a Wo W2 wy Wo 


«499274 
473412 
499549 
499687 
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[0] 
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| 
1 
x | 


WW 
»- 
0 
, 


3- 499961 
3. 509099 
Je 509236 


no] jt 500510 
3. 503548 
163] 3. 500785 
J. 500922 
170 | 3. 5010F9 


— 


3171] }. 501196 
(3172; 3» 
3173 3+ 
3174 by 521609} 


JI751(3 01743137 


- 499137]; 


« 499524 |: 


501333, 
JOI470) 
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4 
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© 
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So 'W YT 
— + Www KH mw 


N 


(@] 
* 
=o WS Rad #3 bv: SI t0 wo yg Is 
*. . . - - 

—A 

O 

1 

GC 

\G 
\S 


to tt wil 
O 
G 


'Y) 
Q 
\L 


— —_ , 


Logarith. | Num, 


913 503654 


3- 593790 


_ 503926 


J. 504062 
. 504198 


3 
3+ 594334 


3+ 504470 
Z. 50.4606 


3+ 504742 
3. 594878 


3. Fogoigh 
2. 505150 


— _ _ ” — 


Jo, 505285 
J+ JOF42 1 
« 505556 


+ JOFO9B | 
. 505828} [3240 


Tis 
> 


- 5063v 


—_ —l_— — -—— 


506642, 32.46 
« $06775 3 247 
3, 505910 2.4 


3+ 508260! 
3+ 598395 
3+ 508529 
3. $9856z 


te to to 
oO LL ©WwWw & 


te tt be be i 


ao 


3] 2. 510946 
9, 3244 
506509 3245 


do Ho WAI: a8: 9 


Logar: th, 


3» 507990, 
3. 508125 


3. 508799 
3. 508933 
3» 509068 
J- 509202 


3+. 599337 
3+ 599471 
3. 509605 
3+ 509740 
3. 599874 
3. 512008 
J. 510142 
3. 510276 
3- 5129410 
$- 510545. 


3. 510679 
3. 510813 


3. 51ro089 
3.511214] 
3. 511348 


3+ 311482 
3. 511616! 


3. 511749 
3- 511983! 


>—— ——— f 


3- 512017, 
3. 512150, 
J- 512284 
3- 512417} 
2- F12511 


I eons 


] ww wa Wo 
«Lp "— +* & 


Rr wr SO HR ÞA LAS SS. 


cum; Logarith, 


3. 512684 
3, 512817 
3. 512951 
3- 513084 
3- 513217 
13+ 513350 
« 513484 
» 5FI3617 
«513750 
. 12887 


© 90 © 
Oo © owN & 


&o i i © 0 


WA Ws AMS WU HS 


> 


— .— 


. F14016 
« 514149 


+4 WW 245 HI AS WU: WU WI 


 $14547 
» 514680 
» FI4815 
« 514946 
» 515078 
«SIF211 


[wy Wy Ws WH wo 


. 514282! 
« 514414 


3- 515343 
3 

3 

3. 515741} 
3- 515873 
}. 516006 
3. 516138 
3, 516270 
3. 516493 
3+ 516535 
3. 516667 
3. 516799 


« 515476: 
. 515608 ; 


3. 516931 


Num 


3294 
3292 
3293 
3294 
3295 
22.96 
3297 
3298 
3299 
3300 


————— 


3301 
ZZ02 
3293 
3304 
3395 
3396 
3397 
3328 
3399 
3310 


3+ FI8250 


Logarith. 


— — —  ——_—_ 


3Z- 517327 
3» 517459 
3+ FI7591 
3. 517723 
3- 517855 
3. 517987 
3.518118 


3. 518382 
3. 518513 
3. 518645 
3. 518777 
2, 518908 
3. 51 9040 
3 519171 
3. 519302 
Z- 519434 
3+ 519565 
3. 519695 
}. 519828 


3311 
3313 
3313 
3314 
3315 
3316 
3517 
3316 


3349 
3320 


—_ 


3321 
3323 
3323 


3. 51706; | 3344 
(3+ 571990 3325 


3+ 519959 
}, 520090 
3, $22221 
J. 520352 
}. 520482 


3« 520614 


3. 520745 
3.520876, 
3+ 521907, 
3. J21138, 


i 


Ze 521399 


52139 


3+ 521530 
3. 521.661 


G 


- -— 


Num 


3329 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 


3340 


3341 
3342 
3343 
3344 
3345 


3346 


3347 
3348 
3349 


3350 


3351 
3352 
3353 
3354 
33535 
3356 
3357 


| Logarith. 
3. 521942 
3+ 522052 
Ze 522183 
3+ 522313 
3+ 522444 
3+ $<<574 
3. 522705 
3. 522835 
3. 522965 
3. 523995 
J- 523226 
Z. 523356 
3. 523486 
3. 523616 
3+ 523745 
J. 523876 
J. 524026 
3}. 524136 
J. 524266 
3- 524396 
3+ 524524 
3+ 524655 
3+ 524785 
3+ $24915 
3. 525045 | 
3. 525174} 
3+ 525304 


3» 525951 


3358} 


— 


359] 3. 526210 
3603. 526339 


2, 526080 


— 


— 


— ——_— 


cd 


3393 


33943. 530711 [3429/ 3. 535167 
3395 !3* 539839 { 3430) 3: 535294 


[3+ 5327243 


| 3+ 527501 
13» 527629] 


Lo garith. 
3. 526408 
3 $26597 


3. 52367261 5 
3. 526856] 


3_526985 
3. 27114 


Ze 527372 


3. 530455 


3- 530583 


$4 


[3428 ; 


51h: $34662 


342 7 


Logarith, | 


3. 538967 
3+ 531095 
J- 531223 
3. 531351 


353147513435 


3. 531606 


— 


Zo #32244 
3+ $32372 
3- 532459 
I: $Z2627 


Z- 532754 [3445 [3+ 


3- 532881 
3+ 533909 
Z- $33136 
3. 533263 
3+ 533392 
$e FZ3517 

$33645 


A 
y © 
Z- $33772 
3 
3 
y 


$33899|3 
3+ 534226 


3. 534153 
534280 


3+ 53453 


; 3+ 53-4787 
ITN 
3 504 (#] 


3. 
3 * #34400 ) 


3463 
3404 


3465 


Logarith. 


Zo 535420, 
3» 535547 
3+ 535673 
Zo 535800, 
3. 535925] 
3. 530053 
3. 536179 


3+ 537315 
3+ 537441 
3+ 537567 
3+ 537693 
Ze 537019 
3+ $3794) 
Z. 538070 
Ze 538196 
J« 536322 
3. 53844 
3+ 53d573 
3+ 530699 
3* 538825 
3* 538950 
Zo T3 9276 


3. 539201 
3. 539327 
Ze 539452 
3« $39577 
3: 5397N 


Num 


3466 
3407 
3468 
3469 


3470 


3477 | 


garith, | Num] Logarith, Num| Logarith. 
3. 539828|3501 3. $44192| 3535 | 3« 543512 
3. 539953 |3502]3,544316 3537 | 3» 548635 
3. 54997913593 3. 544449? 1538|3. 548757 
Z- 549204] 3594] 3. $44564 |3539| 3. 548880 
3+ $40329|3505[3. 544688 | 3540|2. 549003 
| 3+ 540454 | 350013, 544811 [3541] 3. 549125 
z* $49579[359713« 544935 [3542| 3+ 549248 
3: 549704 |[350813., 54505913543 | 3+ 549371 
3. 54982913599] 3.545183 [3544| 3+ $4949} 
3s 549954 [35121 3. 545307 f3545| 3. 549616 
3. 541079|3511|3. 545430 |3546| 3. 549738 
3. 541204|3512|3. 545554 [3547| 3. 549861 
3478 | 3. 541329|3513|3: 545678 [3548] 3. 549983 
3479 3. 5414541} 3514] 3. 545891 | 3549] 3.550106 
| 3« $41579|3515[3- 54592513550} 3. 550228 | 
' 3. 541704[3510 3. 545948 |3551|3. 550350 | 
' 3, 54182 @ 3517]3. 546132 |[3552| 3. 550473 
3. 54195313518}{3. 546295 [3553] 3. 550591 
2: 5420781] 3519] 3: 5$46419[3554[ 3, 550717 
3. 542202 [3520[ 3+ 546542 135553. 550829; 
- Þ 542321 $521 3. 546655i3556\3, 550961 
3. 542457 | 3523] 3+ 546739{ 355713. 553983 z 
J. 54257613523! Z+ 549912 | 355813. habe + 
3. 54270113524\3, 54703513559 3. $1328, 
3. 542821|3525\ 3:547159{3569! 5, ': 551450} 
3. 542949 |3526| 3. 347252 [3561 3. 551572, 
3. 5$43974135*7; 3.547405 [3562 3.551693 | 
4 5643198 |3528\ 3, 5475283563 3.551815 | 
« 543392 [3529] 3+ 547651 [3504 3551937 | 
3-543 447 13539] 3: $47774 13565 3.552059 
Je $43571 13531 3. 547897 [3566 3. 552181] 
3. 5436951353213. 548929 [3567 3. 552303 | 
3. $43819[3533|3. 548:4313565, 3, 552424 
3- 543943 | 3534 3+ 5452 66| 3569 3. 553 546 
3+ 544253 [3535 13. 548389 3570|3. 552668 


Lo 


0 


2 


_— 


"Num 


3571 
3572 
3573 
3574 
3375 
3576 
3577 
3778 
3579 


[3580 


3581 


3582 


3583 
3584 
3535 
3586 


Logar itn, 


3 te 
3» 552911 
Zo 553933 
Ze 553154 
3+ 553276 
Ze 553397 
3+ 553518 
3. 553640 
3. 553761 
Zo 553383 
J« 554094 
3. $54125 
Jo 554246 
Z. 554398 
3: 354489 
3. 554610 


3587 | 3. 554733 
3588 


13539 
3590 


3554852 
Ze $54973 
3e 353094 


$591 
3592 
3993 
3594 
3595 


3+ 555215 
3.555336 
Je. 555457 
3. 555577 
3. 555696 


3596| 3, 555819 
$5397 | 3. 555949 
3598 | 3. 556061 
+ hd 3. 556181 
3600, 3, 556302 


3601 | 3. 556423 


3602 
3603 
3604 


Ze. 556543 
3. 555664 
3. 556785 


360512. 556905 


| om | Logari Ty 
3606|3+ 557025 


36071|3- 557146 
3608 | 3+ 557266 


3609 


3610j3+ 557507 


3611 
3612 
3613 
3614 
3615 
3616 
3617 
3618 
3519 
3620 
3621 
3622 
3623 
3624 
3625 
3626 
3627 
3628 
3629 
3630 
3631 
3632 
3633 
3534 
3635 
3636 


3637| 


3638 


3639 
2640 


] 


3.557336 


3« 557027 
3+ 557747 
3. 557868 


3. 557988 


:h, | Ni Num Logarith. 


3647 
3642 
3643 
3644 
3645 
3646 
3947 
3648 
3649 


3. 558198 j 3650 
J. 558228: 3651 
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650153 ,4714|3. 67338 
. 670245;47215|3- 3- 67: 481 
. 67033814716] 3. 3-673573 
« 67 7043114717 3. 67365 
. 67952414718] 3.673757 
. 650616! 47 3. 673652 
Gaal 3+ 67398 
"675802 | 2, 674034 
670*95 2 | 3. 674126) 
IR 
3, 67430 
67 46d 


j 
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. 667546 | 4556 'Y 
. 667639 { 4687 | 3 


6679330 4688 13. 67 -oote ly 47: 
, 65782 6| 4689 |3 . 651080 472 
6679191 40 -gO |: 72 | 502 


amd VIE OTTER on OT» 


Num (Logarith. 


3. 674493 
3. 674585 
3. 674677 
3. 674769 
3. 674851 
3- 674952 
3- 975944 
3. 675136 
3. 6735228 
3. 675320 
3- 075414 

. 675503 

. 675595 

. 675686 

. 675779 
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> © = 
3\ Q&\ Q; 
- 
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3. 
Jo 677059 
3, 677150 


3. 677241 


3. 677333 
3- 677424 
3.077505 


2. 677606 


Num} 


4761 
4762 
4753 
4704 
4795 


4707 


47 68 
4759 
4779 
4771 
4772 


477313 


4774 
4775 
4770 
4777 
477» 
4779 
4730 


4781 
4782 
4783 
4704 
4785 


5 | 4756 


4787 
4758 
4789 
4790 
479} 
4792 
4793 


47 94 


4795 


Logarith. 
2, 677090 
3. 677739 
3. 677850 
3. 677971 
3, 678062 


« 079337 
. 679427 


QA 
> 
'S 
& 
[Se] 
—_ 


? . 6304: 6 6 
J, 685515 


2 - 680607 | 
ps 6806 38 


6597c 08 | a: 


Num 


4790 
4797 
4798 
4799 
4300 


| Logarith. , 
2. 680879 
3. 630969 
3. 581060 
3, 681150 
| 3+ #81241 


AO 


Jo 686199, 439: 
3. 636278 4891] .. 
489: | 


Logarith.,! Num 
3. 084037 3860 
3. 634120} 4867 
3, 68421614868 
3 6843951486) 

2. 68439614870 
3+. 3. 684486| 4574 
3 ne? 48 7: 
3» 


- [3 
| 3. 005114 
;. 685204 4375 
3. 6352931 458. 
5. 685383 49004 
Z » 635473 +593 
4383, 
3. $3574 4.8. 
3. 635831 | 45386 
3, 634920 
>. 686910: 
3, 686089} 4 


4835 
38C 


Z. 
686368 
686457 
686546 


4393 
429: 


686725 : 4896 
656814 | 4897]: 
2 >. 636904 | 4898. 

3. 686993 | 4899 


zo 
Zo 
3 
j3 
3+ 
3* 


Inn > 


um Logarith, | 


3. 687472 
2, 687261 
3. 687359] 4 
3. 687439 
3. 687529 


" 3.637648 1814 


3. 687707 


4873] 3. 687795 


3. 637885 
3. 637974 
3. - 688063 
2, 688152 
3. 608 :42 
3. 683330 
?, 638419 
3. 683508 
jo 6838597 
. 638686 
3. 638777 


3. 658864 


4887 + 


339397 | 


. 689664 | 
- 689752 


689841 [4931 


. 6899;9 


[4919[3- 691876 


Num | Logarith, 
4901 | 3. 690284 
4992 | 3+ 630373 
4993 j 3+ 6904651 
4994 | 3. 690590 
4905 | Zo 630638 

4926 | 3. 690727 
4997 | 3» 690816 
4908 | 3. 69050g 
4999 | 3. =, 


4910 | 3, 691031 


—_— 691169 
4912 | 3. 6912.58] 
4913] {+ 691346 
4914 | 3- 691435 

4215| + 3- 691523 
4316; 3, 2, 691611 
4917 : 3, 691790 
(4218 |3, 691788 


4940 | 3, 691965 

4324 3, 632053 
4922, | 3. 692141 
4923 | }, 692229 
p | 3. 692318 
{4925 { 3, 692406 


. 685436 | 4 J:7; 
3. 68: $75 [492 8 | 


4/2013. 692 494 

2 692583 
3+ 692670 
z+ 692758 
3 6928 46 
T 6929 935 
3 693923 


4/29 
4939 


{4932 


. 690018 /49; , 
3. 099107 | 4934 


| 3- 693111 
3. 693199 
|; . 63): 387 


2, 687082 * 45001 


3. 690196. 4935! 


Aarith, 


90284 
20373 
30461 
390590 
20638 
J0727 
08 16 
050g 
7299} 
O31 


3 


Logaritn, 


3. 693375 
3- 693453 


Nun 


4371 
4972 


Lugaritn, 


3. 696443 
3. 6965531 


3.963551 '4983 | 3, 696618 
3-963639 | 4974 | 3. 696705 
2. 3- 663726 6 4975 13. 3. 696793 

3. 633814 | 4976 13. 3. 696880 
J 693902 | 4977 [3+ 696967 


3+ 593999 | 
Z- 694166 


3 634254 
3. 694341 


4978 | 3.697054 | 


4979 | 3. 697142 
4980 3. 6972239 


4987 |3, *697316 


4982 


3. 697493 


4. 694429 | 4983 | 3, 697490 


3+ 694517 


Z- 694505 


3. 695394 


4984 | 
4985 


| 


"R 
3. 697655 


4985 3, 2. 697752 


4887 


498B | 3 


3» 697839 
» 697 926 


4989 {3 79801} 
4990 | [3 698100 


4991 | 
4992, | 
| 4993. 
4994 | 


3. 695481 | 4995 


+ 


655656 


2 
99 
5 
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$o 
3 
3 ® 


. 695919 


'2, 696006 


3. 6960994 
3. 695181 | 
3. 696265 


þ 
| 


; 3: 695569. 4996 | 3, 698622 


{3+ 698187 
3.099274 
3. 698 61 
3. 698448 
3. 698535 


4997 | 3. 898709 


4998 


4929 
FoQO } 


| 


3. 698796 
3. 69888; 


3+ 698970 


FCOI 
5002 | 
£003 
5204 


JEL 696356] 5995 


513 


3. 699956 
3 699443 
3. 699230 
. 699317 
3- 699494 


697578 | + 


FOZI 
$032 


3. 699924 
3. 700011 
3}. 700099 
3. 700184 
> Lf rg 


3+ 7003.57 
| 3+ 790444 
Z- 700530 
| 3, 700617 
3:,700709 
$+ 709790 
3. 700876 
| 3e 709963 


3. JOI749 


5033 j 3- 701326 
$034} 3- 79191J 


5033 


5939 
[5240 


3s JOL99G 
3. 502085 
3, 7O0217L 
3. 702258 

705346 


Jo 
EH 


Logarith " 


* 


_—_ w——— __—_— 


1 —_—_. 


| Logar ith. 


3. 702516 
3, 702602 
3, 702689 
3+ 703775 


5045 |3. 702861 


5073 


( 


5074 
5975 


| 


3+ 702947 
3+ 703033 
3 FO3IL9 
3+ 703205 


Num! 


3+ 703291 1ot 


3.703291 
3+ 703377 
3. 703463 
3+. 703549 
3: 703635 
3. 703807 
3. 704892 
3+ 703978 
Z« 704064 


3.794150 |50 


3. 704236 
3+ 704322 
3. 704407 
3+ 704493 
3- 794579 
3. 704665 
3+ 704750 
3. 704836 
3+ 704922 
3, 705008 
3. 705093 
3+ 795179 


3. 705264 
3. 705350 
3. 705436 


fFIOZ 
F110{ 


Logaritn. 


3. 7ZOFFZl 
3. 705607 
3+ 705692 
3- 705778 
3+ 705862 
Z. 795949 


}- 706033 
3. 706120 


3 706295 
3. 706291 


3, 706888 
3. 706973 
3. 707058 
JF ud the > 
3. 797229 
3. 707314 
3. 7907399 
3. 707485 


3. 707655 
$+ 7077409 
3. 707825 


3. 798165 
5.750356 


3- 798335 
Je. 7928420 


Num 


$+797370(5135 


F142 


5143 
5144 
5145 


Logaritn 
Ze 708505 
3. 708590 
3. 708675 
3, 798760 
3. 798845 


Z. 710022 
3. 710117 
3, 710202 
3, 719206 
3. 710371 
3. 7104595 
3+ 710549 
Z. 710625 
3+. 710709 
Je. 710794 
3. 710878 
3. 710963 
$+ 711047 
Jo 711132 
}, 711216 
3. 77139 
3.711385 


$146 
147 
5146 
(149 
150 
151. 
152 
153 
F154 
f155 
i56) 2. 
fl57 
ſ258 
jl591 
160 
(161 
0162 
ſ163 
(164 
fl65 


m—_—_ 


Num Logarith | 


3. 711469, 
Jo 7IIFF4 
3. 711638 
Jo 711722 
3- 711807 
3.711891 
3+ 711975 


3.712060 


$6;722144 
Jo 712228 
$« JI23I2 
$+ 712397 
3, 712481 
3+ 712565 


3.712649] 51 


Zo 712733 
2.711818) 
J, 712902 
3. 712986 
Ill but 
3+ 713154 
3+ 713238 
Jo 713322 
3. 713406 
Je 713499 
3$+713574 
3. 73658 
Jo 713742 


[Num] 


5184h 


3. 715083 


3, 715669 


5213 
5214 


| 5215 


Logarith. 
3« 714413 
3+ 714497 
3.714581 
3. 714665 
3- 714746 
3. 714832 
3. 714016 
Z., 715000 


3.715167] 
3+ 7I5251 

3+ 715334 
3. 715418 
3- 718501 
3- 715585 


3, 715752 
3, 715836 
3. 715919 


3. 716003 


3. 716086 
J. 716170 
3. 716253 
3. 716337 
Ze 716420 
J, 716504) 
}, 716587 
J, 716671 
3. 716754 
3. 716837 
Jo 716921 | 
3. CEFSSE 
3. 717987 


3747071 | 


Ze 717254 


Num | Logarith. h.( 


5216 
ſ217 | 
$2189 
5219 


5220. 


— 


5240] 3, 719321 
3. 739414! 
3. 719497, 


F241 
5242 
3243 
5244 
5245 
$2.46 
5247 
5248 


3. 717587 


[3.717836 


3. 718086 


| 3- 718999 
[.3- 719082 
3. 719165 


; 719828 


$249] 3. 710976] 
|5250\3. 710159] 


— — — 


$- 717337 
[$+ 717 450 
3- 717504 
3+ 717670. 
$+*717753 


3. 717920 
3. 71800{7 


3.718169 


3.719248 


3. 719662] 
3- 719745} 


719911] 
3. 719993) 


H 2 


|Logarith. | 


3. 720242 | 
3. 720324 


| 3+ 720407 


3.720490 
3- 729572 


3, 720820 


| 3- 720993 
3. 720985 | 5295 


Jo 731068 
$. 721150 
Zo 721233 
3. 721315 


| 3+ 721398 


3. 721480 


3. 721975 
3+ 722057 
J. 722140 
3+ 7222.22 
3+ 722304 
3+ 722387 
3.722469 
3+ 722551 
3+ 722623 
3. 722716 


3+ 722798 
3+ 722889 


[5:3 3. 722962 | 5319/ 
528513. 723045 $320 3. 725911 


J. 720655 


Logarith, 


[34723127 


3. 723209 
3. 723291 
Ze 7233753 


3292] 3-723455 


530513 


5305S 
5307 
5308 
5309 
5370 
$311 
F312 


$313! 


5314 
$315) 
5316; 
$317 


F318 


3+ 723537 
Ze 723619 
3+ 723701 
3. 723783 
3. 723866 
3. 723948 
3. 7249039 
Jo 724112 
3. 724193 
3+ 724275 
$+ 724357 
3. 724439 
3+ 724521 


3. 724603 
3+ 724685 


i 3+ 724767 
3. 724849 
Zo 724939 
3. 72JOI2 
3-7-5994 
| 3+ 725176 
{3+ 725258 
3+ 725339 
3+ 725421 
3.825503 
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3. 725666 


3. 725748 


"» OO 


Logarith, 


3+ 72599} 
3. 726074 
3. 726156 
Je 726238 


$325 | 3+.726319 


5354 
F359! 


3. 726451 
3+ 72648: 
Z« 726564 
Z. 726645 
3+ 726727 
Ze 726808 
3. 726890 
3» 7326971 
3$« 72705} 
3+ 727134 
3+ 727215 
$+ 727297 
Jo 727378 
4+ 727459 
3+ 727541 
3. 727622 
$+ 72779} 
3. 727785 
3, 7297866 
3- 727947 
Ze. 728029 
J« 728110 
Je 728191 
Jo 728272 
2. 728357 
Zo 728434 


3. 728516 
3. 728597 
Jo 72867d\|f 


3. 7289594] 


Wn 


Logarlth, | 


}. 728840 
3, 7208921 
3. 729002 
3, 729083 


1623: 729164 


5389 


5390 


3+ 729245 
3. 729326 
3+ 72.9497 


3. 729438 


3. 729569 
3. 729650 
3+ 729731 
3. 729812 
3. 729893 


3+ 729974 


3+ 739055 


2 [3+ 739136 


3+ 739216 


3+ 739297 


3- 739378 
3+ 739459 
3+ 739540 
2. 739620 
3. 730791 
3: 739782 
3- 730863 
3-7 39943 
3+ 731024 
3+ 731105 
Jo 235055 
3.731266 
3. 731347 
3+ 7314e7 


5391 
5392 ; 
5393. 
5394, 
$395 
5396 
3397: 
$398} 
5399 
£400 
5401 
5402 
5403 
5404 
5405 


$- 731508} 
Jo 73158$ 


”" ” 


5425 


Num. Logarith. | Num 


3. 731609 
3+. 731749: 
3. 731830 
3+ 731910 
$+ 731931 
3. 732071 
34 732152 
3« 732232 
$+ 732313 
3+ 732393 
3+ 732474 
3+ 732554 
3. 732635 
3» 732715 
3$+732795 
3. 732876 
3+ 732956 
3+ 733036 


3+ 733197 
Ze 733277 
3. 133357 
3. 733438 
3. 733518 
3- 733598 
3+ 733678 


[3.723758 
| 3+ 733839 


3$+733979 
3+ 733999 
3+ 734079 
3+ 734159 
3+ 734239 


[Ooty 


3+ 734399 


3+733117]5 


234243. 735598 


$445 |3+735997 


$51[3+ 736794 


5459 
5460 


| 


| 


3+ 734719} 


[3+ 735939] 
3. 735119 
35|3. 735199] 


Logar:th,; 


3+ 734479 
3+ 734559] 
3. 734639 


3. 734799 
3- 734879 
3.734959 


$+ 735279 
3. 735359 
3.735439 
3+735519 


3.735678 
3- 735758 
34735838 
3+ 735918 


3+ 736077 
3- 736157 
3. 936237 
3+ 736316 
3- 736396 
3+ 736476 
3+ 736555} 
3+ 736635 
3+ 736715 


3. 736874] 
3. 736954 
3+ 737033 
3- 737133 
J. 737192 


_— en | EI” 
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'Logarith., 


$471|3. 738099 


Je 737372 
3+. 737351 
3. 737431 


Zo CEL 
242) [3+ 737500; 


3» 3» 737659 
Zo «737749 
Je 737828, 
EL 137907 
5470|3. 737987 


3738146 
3. 738225) 
[3- 738304] 
5475[3- 3: 738354) 
3-738463 
3. 738542) 
3. 738622 | 
3« 738701 
3- 738780 
3« 738859 
3. 738939 
3+ 7390186 
3}. 739997 
548513. 739476 


3+ 739255 
3.739335 
3+ 739414 
3+ 739493 
3- 739572 


3+ 739681 
3. 739730 


}. 739899 


3..739588 


3- 739867 


Num 


5496 
$497 | 
5498 
5499: 
55090 


5504 
5502 


5503! 


5504 
5595 [3 


| 5506! 


5507 
5508 
5509. 
5510 
TIT 
F512 
F513 
F514 
5515 
5516 
F5ly 
F5lo 
F519 
F522 
FF21 
FF22 
5523 
F524 
53251 


Logaritn, 
3+ 740046 
3. 750125 
3s 749204 


Jo 740283] 


3+ 740362 
3. 749441 
2+ 740520 
3« 749599 
3+ 740678 
3+ 749757 


3. 740836 
3+ 749915 
3+ 749093 
(Zo 741072 
3+ 741151 


3- 741230 
3+ 741329 
3- 741388 
3. 741456 
3+ 741545 
3- 741624 
3+ 731703 
3..741781 
J. 7418629 
3. 741939 
5+7 42917 
3.742096 
3+ 742175 
3+ 742253 
3+ 742332 


5526 
5527 
5529 
5529 
5530! 


3. 742410 
3. 742489 
3+ 742568 
3.742646 
Jo 742725 


Logarit, 


3. 742803 
3. 742881 
3, 742961 
3. 743239 
3. 74311) 

3Z- 743196] 
| 3+ 743274] 

3* 743353] 
3+ 743431 
42 | 3+ 743599] 


Z« 74356 
3. 74366 
3+ 743744] 
3- 74382] 
32743991 

3- 74391) 
5547 | 3. 7440950 
$548 | 3.744136 
5549| 3+ 744214] 


5550| 3» * 74459] 


55513, 74437! 
$552 | 3. 744445 
3« 744527 
3+ 7 4469) 
$5SS | 3. 744684 
3550; 3+ 71479% 
5557 | 3+ 744040 
5558 | 3- 744318 
F559 | 3+ 744996 
$560 | 3+ 745074 
5561 | 3, 74515: 
5562 3. 745231 
5563] 3. 745399 
5564 |3. 745387 
5565 


3553 
3554 


Ze 745465 


5566 | 3. 745543 


Num | Logarith. |Num| 
43 56901 
5602 
5603 
5604 
5605 
5606 
5607 
5608 
5609 
5610 
O11 
5612 
5613 
5614 
F6Is5 | 


3: 748265 
3+ 748343 
3. 748420, 
3+ 748498 
3. 748575 
3. 748653 
3. 748730 
3. 748808 
2. 848885 
3- 748962 


3. 749049 
3+ 749117 
3. 749195 
3. 749272 
3- 749349 
3. 749427 
J. 749594 
3. 749581 
3. 749659 
3-749736 


5567 13+ 745621 
5568 | 3. 745699 
$569 | 3-745777 
$570 |3- 745855 
$572 [3+ 745933 
$57% 3. 746011 
$573 | 3+ 746089 
0574 | 3+ 746167 
5575 | 3+ 746244 
5576 | 3+ 746322 
$577 13+ 756409 
65781 3-746478 
$579 | 3+ 746556 
55803. 746634 
5581 {3+ 746712 
5582 | 3- 746789 
3.7 46867 
3+ 746945 
5585 [3+ 747923 
| 3. 747192 3. 749813 
(3. 745178] 5622 [3, 749899 
12, 747256] 5623 | 3. 749988 
3. 747334 J« 750045 

?, 750122 


« 750199 
3-750276 
3+ 759354 

» 750431 


I o 
Af 


—— — 


A 
ON 

4 | &@ 

A 


3. 747567 
3. 747644 
$594 | 3+ 847722 
$595 | 3- 747809 
3. 747877 
i 3. 747955 
« 749032 


$631 | 34750585 
5632 | 3. 750602 
5633 (3. 750739 
5634 | 3. 750816 


Logarith, ? 


J 
2, 742110 
Jo 745185 


635 3+ 750893 


5655 
5656 
5657 
5658 
5659 
5660 


OO nn ————— 


5661 
5662 


12, 750508 566: 


5669 
5670 


Logarith, 
3. 7509970 
Z- 751048 
3, 751125) 
Jo 75 1202 
3.751279 
3-751356 
3. 751433 
Z. 751510 
3. 751587 
3- 751663 
3.751740 
3. 751817 
3. 751894 
3. 751971) 
3.752048, 
Je. 752125 
Zo 752202, 
Je 752279 
3+ 752355 


| 3+ 752432 
3. 752509 
3- 752586 
3. 752662 

| 3» 752739 

{ 3.752816 

| 3-752893 

| 3. 752909 

753946 

3. 753123 

753199 

| 3. 753276 

« 753393 

| 3+ 753429 

{ 3+ 753506 

3-753583 


tH 4 * 


3+ 754271 


3+ 754501 
3+754577 
3+754554[5 


3. 754406 
3- 75488; 
3$+7 54959 
3+75503sF[5 
5+ 755112 
3. 755188 
3.755264 
$* 755341 
3+ 755417 
3: 755493 
$« 755570 
3. 745646 
3+ 755722 
3+ 755798 
$501 3- 755374 
313+ 755951 
Ze 756027 
3e 756103 
3. 756179 


5704 


| Num Logarith. 

P_z 
3. 753736 
3. 753812 
3. 753939 
3: 753965 
3+ 754032 
3+ 754118 
3+» 754195 


3. 754348 
3754424 


*- 754739 


| Num Logarith: | 
«7563314 


ſ706;3 2 
5707! '3. 7 56407 
5708! 3. 756484 
170913. 756550 
5710[3, 756636 
F711]3..756712 
5712] 3. 756788 
571313. 756864 
571413. 756940 
$715|3- 757046 
5716|[3, 757092 
$7173» 757168 
7181 3: 757244 
5719} 3.757320 


Num 


OOO —— — 


3741 
3742 


$744 
$745 
$746 
$747 
5748 


3749 
$750 


3751 


F752 
F753 


6754 


$729}3« 757396\ $755 


$727| 3.75792 e7 | 
$7383, 758003 


5729) 3. 758078 
5730: 


573213758306 
$733 3+ 755381 


| 5767 


$734! 3+ 758457 
F7 35} 3: 75853; 
573613, 758509 
5737 | 3. 758684 


$738\ 3. 753760 


$739] 3. 753836[5774 


F72113+ 757471 | 5755 
$722;3+ 757547 | 5756 
573 3 [3+ 757623 [5758 

72413 757699| 5759 
$725 $i3+757775 | 5762 
$726| 3. 757851 | 


$761 
{ 5762 
5763 


5713: 


Logarith, 


3. « 768967] 
3. 75906; 
$+ 75913) 
3+» 759214 
3+ 759290 
3+ 759365 
3+ 759441 
3+ 759516 
3+ 759592 
3. 7 59667 
3+ 759743 
3. 759818 
3+ 759894 
3. 759969 
3+ 760045 
3+ 769120 


3. TE | 


3. - 760341 
3. 760422 


3- 760497 


3. 760573 
3+. 760648 


5764 


3. 7591 54/5765 


F768 
5769 
5770 
$771 
F772 
j773 


— 


3+,760724 
3+ 760799 | 


) 

0795 J 
3+ 760874|Þ | 5 
3 7609 go] F 
5 

J 

bl 


J+ 761025 
3+ 761100 
3+ 761175 
3+. 761251 
3. 761326 
34761401 


15305. EL 756255 


$749" 3. 758901 $779 


3+ 761 - 
5: 76165:1 | 


ROAR WAL KIA. WA 


— 


Num 


—_—_— 


17O 


$777 [3 


$773 


$779 ;: 


$730 
$751, 
5782 ' 
5763 


$784 [3+ 
$785 


| 5760 | 
$737 | 
5788 


\ $759 
' 5790 
5791 
| 5792 


5793 
$794 
1795 
5796 
$797 


579813 
, 5799 
| 5850 


5891 


5802 
5803 


| 5894 


$805 
| 5806 


| 5807 
5808 
5899 


Logarith. Num 


I — > ———— 


VI Wo W323 'a 
. . o o 

_ 

A CC 

_ 

co 

— 

te 


J. ou 078; 


— —— —— 


3.762376 | 
3 762453 | 


3. 762603 


3.762753 
2, 762828 
3. 762903 
3. 762978 
Ze 763053 | 
3. 763128 
3. 763203 
«763278 
3- 763353 
3- 763428 
3. 763502 
3. 763577 
J. 763652 | 
3. 763727 
3. 763802 | 
3. 763877 

3- 763951 


|. 764026 
[4 200006 


3. 764176 | 


5821 
F822 


(Ze 762528 | 5523 
[5323 
3- 762678 | 53253 


5326] 
5827 
5828 
5829 
5830 
5831 
$732 
5833 
5334 
583513 


| 5836 
| 5837 


5535 
5839 
5840 
5$41 
5842 
5343 
5844 
5845! 3 


um | Logarith, 
Z . 754250 
3. 764325 | $347 
3 764402 | 5848 
3. 764475 | 5849 
3. 754549 | 5859 
3. 764624 | 5851 
< 764699 | 5852 

3- 764773 | 
3. 764848 | 
3. 764920 | 5855 
3+ 764997 | 
3. 765072, 
3. 765146 | 5858 
3. 765221 

3. 795295 | 
Zo 3-765370 | 5861 
[3+ 765445 
Ze 765519 
Zo e765594 | 
Z. 7656 765668 ; 
3. © 765743 

3. 765817 | 
2 e65099 
3. 765966} 
3. 765040 5870 Jo 


'Num 


Logerith. 


| F840 


5853 
5854 


5856 
5857 


| 50 
5860 


5862 


5864 
5865 
5866 
5867 
1 5868 
5869 


"O 766115 | 5871 
3* 766189 | 5852 
3+ 766264 | 5873 
3+ 766338 | 5874 
iT 766412 


5875 


3. 766487 | 5876| 
3. 766561 | 5877 
3- 7665351 $875 
3}. 765710 


5863| 


[3+ 757526 


| 


5879|3. 769307 


3, 766848 
3. 766933 
3. 767007 | 
3.767031] 
3767155 
3. 767230 
3. 767304 
3- 767378 
3. 707452 


J. >. 767601 
3. 797675 
3. 767749 
3. 767823 
3+ 767897 
3. 767971 
3. 768045 
3. 7598119 
3. 768194 
Ze 768268 


3. -. 759081 
3. 769155 
3. 76922 


5810 


. 766784 | 5880 |3 3.709373} 


[5 


5915 


; Logar 


| 


3, 770189 
3. 770262 
34770336, 
3. 7794109 
3- 779483 
3+ 779557 
3. 779631 
3- 770704 
Je 770778 
J- 770852 


| —— 


3. 769451 


3. 7609525 


3. 769598 


3, 769072 


3.769746 


3. 769820 
3. 7098394 


3. 769967 
3+ 779941 
Ze 779135 


= Y 


3. 779925 


3- 771293 
3. 772467 
Je 771449 
3«771514. 
Ze 771597 
2, 771661 
3e 771734 
3. 771807 
2, 771880 
3+ 771954 


— 


ith. Num 


5916 
5917 
$918 
$959 
5920 
$921 
CLLE 
5923 
5924 
59-5 
5920 
15977 
5928 
5929 
$931 
$934 
5933 
5934 
5935 
5930 
59237 
5938 
5939 
5940 


5941 
5942 
5343 
5944 
5845 
5946 
5947 
5949 
5949 
$952 


| 


Logarith.| 
Jo 772028 
3, 772101 
$+ 772175 
3. 7722486 
So 77 3351% 
3+ 77239) 
3-77 2468 
3 772541 
Je 772615 
3. 772988 
2.772701 
3. 772834 
3. 772908 
3.772991 
3- 773954 
3.773127 
Z. 773201 
$e 773274 
3.773347 
$+ 773422 
3.773493 
3. 773567 
3. 773642 
3.773713 
3.773786 
3+ 773059 
3-77 3932 
Jo 774095 
3+774975 


3. 774444 
3. 774517 


Num 


| > ———— 


5951 
5952 
5953 
5954 
5955 


5956 
$957 
5958 
5959 
5960 
5961 
5962 
5963 
5964 
5965 
5966 
5967 
5968 
5969 
5972 
5971 
5973 
5973 
5974 
5975 
5976 
5977 
5973 
$979 


51] 5950 


5981 
5992 


5985 


Logarither 


3. 774589 
3. 774662 
3.774735 
3. 774808 
3+ 774591 
3+ 774954 
3+ 775027 
Z«. 775100 
3+ 775173 
Ze 775246 
3.775319] 
3. 775393 
3. 775404 
3. 775537 
3: 775619 
i 3+ 775083 
3+ 775756 
Ze 775828 
3+ 775991 | 
3+ 775974 
3- 776247 | 
3. 796139 | 
3. 776192, 
3. 776265 | 
3.776237 
3- 770419 
3. 775483 | 
3.776551 
3.776928 
3. 779701 


[3.777264 Þ 


= ——— 
DR IR DIHTSY NTT 


Logarith. 


—  — 


3e 777130 
3+ 7772099 
J. 777281 
3+777354 
3 7774%6 
3+ 777469 
$+777571 


3+ 777644 | 


3.777716 
3+ 777789 
2. 777861 
3+ 777934 
3. 778006 
3. 778078 
3+ 778151 
3.778223 
3. 778296 
3. 778368 
3. 778440 


Num) 
6021 


6022 
6023 
6024 
6025 
6926 
6027 
6028 
6029 
6030 
6031 
6022 
6033 
6034 
6235 


6036 
6537 
6033 


6039 


AR n 6-4 Joes 25 


3+775585 
3+-770729 
3. 778802 


3- 778574} 
| 6046 


3. 773945 


!0041 


6042 
6043 
6044 


"© 
"— 
" 
« 799235 


779019 ; 2047 
779921 | 0048 
77916; (0049 
62550 


«779397 [5051 
« 77933916052 
«779452 [5053 
«779524 
«779596 


6054 
6055 


Logarith. 
3. 779668, 
3. 779749 
3.779012 
Z- 779885 
3+ 779957 
Z. 7809229 
3. 780101 
3. 780173 


3. 760245 | 


3. 780317 |6065 
3. 780389 | 6066 


3. 780533 | 6068 
3. 780605 j 6069 
3. 780577 | 6070 
3. 780749 (6071 
3. 730821 
4. 7380893 
Z. 790965 | 597+ 
ze 781036 | 6075 


i 


_ = > a <—EICo—IEI—_—R@——_— " 


3. 781108 , 600| 
3. 731180 | 6077 
3.781252; 6078 
3. 731324 | 6074 
6045 |3- 781396; 6080| 3.: 
' >. 781408 | 6081 
2. 781549 16082 
3. 781611} 
3. 78168; [6084 
Let} } nas | } of rs nn 
0085} 3.734331 


2.731827 
2. 781898 


3. 781970 | 


3. 782042 
Jo 702114 


'6 
|6073 


6064 


6067 


\ 


O72 


6083 


6037 
6088 
ang 
6090 | 


3+ 782257 
3. 782329 
3. 782401 
3- 732472 
3. 752544 
3.732615 
3. 782687 
3-732759 
3- 732830 
3. 782902 
3. 782974 
3. 783045 
3. 783117 
3. 783188 
3- 733260 
3e 783331 
3- 783403} 
3+ 753474 
3- 783546 


—_ - 


3- 734403 
3+ 754474 
3.784546 
3. 784617] 


Zo 
Zo 


2, 
3. 
3% 
3. 
Zo. 
Z». 785187} 
3- 785258 [6134 
3. 78532916135 


Eoparith. 


2. 784608 
784759 
794831 
794902 
784973 
785045 
785116 


3.785401|6136 
3. 785472} 


Num Logarith. Num| Logarith., 


6136| 
6127 
6128 
6129 
6130 


6131 
6132 
6133 


5137 


. 787035 
. 787106} 6160 : 


6155} 


22 6156| 3 


6157 


6159 


3. 707177 


3. 787247 


3. 737318 
3. 787339 


3+ 787460 


[6164 
6162 
6163 
616 

_—_ 


3.787531 
3. 787602 
3. 787673 
3. 787743 
3. 787814 
Z. 787885 
3- 787956 
3, 788026 
3. 788097 
3 788168 


6166 
6167 
6168 
6169 
6170 


3« 789651 
3. 789721 
3. 739791 
3. 789862 
3- 739933 
= 790003 } 
3 790073. 
3. 799144 
3+ 7$O2Z15 | 
3. 799285 


6171 
G172 
6173 
6174 
6175 


3. 788239 
3. 788309 
3. 788380 
3. 788451 
3, knack Je 


3. 789157 
3- 789228 


« 7892 98 


| 3- 789369 
[6158] 


3. 789439 
3- 789510 
J+ 789580 


6176 
6177 
6178 


6179 
6180 


2 | 6161 


6182 


6183/3, 791199 


6184 


6185] 3. 7913 


6186 


6188, 
6189' 3 
6190 


6191! 


6195 


3+ 799637 


6187 


(E, 791690 


'T «799355| 
Je 799425 
3. 799496 
3. 799566 


3+ 799797 
3+ 790777 
3+ 790847 
3. 790918 
J. 780988 


3. 791058], 


3+ 791129 


2. I 


3+ ow 
3+ 792480 
3+ 791550 

791560 


619213. 791890 
9193 | 3« 791911 
bo: 3. 791971 


3. 791760 


J. 792041 


= 1k 
-—O— 


=> 


Co e———nee—yns 


> 


AACGCACARA A BRARAERE AAR AACR) AaAﬀcKAKRA KARA cM a6 © 


cn or 


% 35 ou): OT POT "ROOT EI 


Nun; ger Num ! Logaritn . 


EC 
6197 
[6198 
6199 
6200 
6201 
6202 
6203 
6204 
6:05 
6209 
6207 
6208 
6299 
6210 


6211 
6212 
6213 
6214 
6215 
6210 
6217 
6218 
6219 
6220 
G22 1 
6222 
622} 
6224 
6225 
6220 
6227 
6228 
6229 


6:35 


C— C CCC 


Zo "792467, 62 


3. 792531 es 3» 


3« 7926016 


3. 792671 62391 3+ 
6240 Jo 


3+ 792741 


A . 


| Zo pln 
794975 
795045 
795115 
795134 


235 | Zo 


3.792811 6:4: {3.795254 
3. 792881| 6242 3, 795323 
3.792951 62 24313. 795393 


Ze 793027 
LI þ tot. 


6214 | 3.795452 
6245\3. 795532 


3- 793101 | a46 3. 795622 


Z- 793231, 
Je. 79330OTL 


6247 3.795671 


(6248 3.795741 


3+ 793371; 6249 3. 795910 


3-7 93441; 


6259 Ze 595880 


3+ 7935116254} 3« 735249 


3. 793580, 
3. 7936506 
Z« 793729 
3+ 793799, 


3+ 793930 |62 


6254 
6255 


Zo 3-793869|6256 


6252/3, 790019 


253 | 3. 796088 
3.796157 
31796227 
3s 2962.96 
3. 795356 


257 | 


3. 7939996258 | 3.796453 
3. 7949269 6:58) 3. 796505 


Ze 794139 | 6262 3.796574 | 
626113, 796643 
6262, ; 3+ 796713 
6263 |3, 796782 


J. 79429) 
3. 794279 
3.794345 j6 
3. 79441816 
3. 794438 


264 | 3. 796859 


6265 3+7.26921 


6233 
6284 
6285 | 


6286 | 
6285 
6238 
6289 


6293 | 
6294 | 


Logarith. 
3. 796990 
3. 797959 
J« 7.97129 
3. 797198 


3+ 797267 


3--797336 
3. 797406 
Je. 797475 
J+ 797 544 


3. 797613} 


2, 797 682 
3+ 797752 
J. 797821 
3. 797890 


0280 | 3.797959 
JB 798028 
82 | 3, 798097 


3. 798167 
3. 793236 


| 


| 3+ 798305 | 


>= — — 


3. 798374 
3+. 798443 


3. 798512 ] 


1 


3. 798581, 


6190 | 3. 798650 
\62g1. 
6292 |3, 798788; 


3o 795719 


J« 798857 


Z. 798926 


6295 | 3+ 798995 
6296 | 


3. 709064 


yard 3. 799133 


6298 


3+ 729202 


[5299 3. 799271 
| 6300 | 3. 799340 


1 


1 


$6318 


6317 


| Logarith, {Num 
| Zo 72940) 

3+ 799478 |6 
3+ 799547 |6 
6394 | 
3+ 799685 [03 
3. 799754 
3-799312 [6 
3- 799891 [6 
3+ 799960 [6 


3.799616 


| 3, 809029 
J. 8000935 


£90394, 
Z. 3. 800373] 
Js 3. 800442 


EL 800579 


6319 | 3» 800548 


| 3. 800717 


[Grey 3 


6327 
63283 
$63 29 


$6320" 


3- SOIL 47 
3. 801266 


54 801335 
{3 - $01,403 


6331 [3+ 801472) 


6332 | 
6333 
6334 
6335 


3. 851540 
3. 801609 
- + 


3. $01746 


2. 800167 |5 
-] 3. 800235 


3.809510 5 


Logarith, 
2. 801815 
2. 801883 
3, 8601952 
3. 802020 
3. 802089 


3. 802157 
3, 802226 
2, 802294 
2. 802363 
| 3. 8602430 
}, 802590 
2. 802568 
2, 802636 
2, 892705 
3. 852773 


Num 


6371 


6272 
6373 
6374 
6375 
6376 
6377 
6378 
6379 
6380 
6381 
6382 
6383 
6284 
6385 


J. 802842 
2. 802910 
3. 802978 
3- 803047 
Jo 8531265 
3.003183 
J, 803 
$5 RE 
3. 803328 
3. 853458 
3. 393525 
3. 003597 
636 a 2, $23661 
6354 | (3. 80373 30 
63 65 | FO 803799 
5366) 3.7 . 803850 


ON 
WA 
A 

Sf 


6368 | 3, 804023 ; 


639913 604071 
6537013. 804139] 


6385 
6287 
6388 
5389 
6390 
6391 
2 [6392 
6393 
6394 
6395 


6296 
6397 
6298 | 
6399 
6400} 


— c— 


6401 


6403 
6404 


916405! 


Logar'th. 
Jo 
3. 604275] 
3, 
Zo. 
3. 
"A 


804207 


$24343 
804412 


804480 
3-8054548 


2, 804616 


Ze 
3. 8604752] 
3s 


804684 


804620 


3, 
3». 
3, 805024 
3. 005092. 
?. 895150 


Z. 


804888| 


804956 


805228 


2, 805296 


Zo. 
"1 
So | 
J, 
J, 
Zo 
3, 
?, 
3. 
J. 
Jo 
3. 


Jo 


5 
* na 


805364 


805432 
805500 


805636 
805794 
895772 
"nn 


805908 


805976 
v0604 4 
806112 
806180 


_— — —— —_—— 


896249 


6367 2 80; $934} 6402 3. 856315 
}, 806283: 
J. 805451 
©, 806519 | 


895568| 


[ 


i 


oy 


Q, a1 oa 6A 


_ 


Foe os a. ian aet2A = Do a Om eto © oa. ac ors os. a. a. a. £55 6. A. 


6439 
5440 


Lugar on. 
3. $06586 
3. 806654 
3, 806722 
2, 806790 
2, 806858| 


3. 806925| 


3+ 807332 
3. 807399 
3. 807467 
3. 807535 
3, 807602 
3, 807670 
3. 807737 
3, 807805 


25 Zo 857873 


J. 807940} 
3. $08008 


2. 808818 
3. 808885 | hos 5[3- $11239j6 


Nun, Logarith. 


6444 | 3. . 808953 
6442 3. 809020 
6443 | 3. 809038 
6444 | 3. 809155 
6445 | 2, 899222 


» wap I $=4ge 


3. 806993 | 6 
2. 807061 | 
3. 807129| 
1513. — 
3, 827264 | 


| 3. 809357 
3. 809425 
3. 809492 


3: 8097592 


3. 810098 
3. 810165 


3. $10332 6 


3. 810299 
3. 810376 
3. 810434 
3. 019591 
Z. $10568 


' 3. 810779 & 
6469, 3. 810$37 
6470 3. 810904 


— — 


3. 810971 
2 |3, 811038 
3, 811105 
Jo 8611172 


| Logarith., 


Wy us Vs Wy Wh Wo 


3. 8113096 
3.811373 
3- 811440 
3. 811508 
3: 811575 
J. 811642 
3. 811709 
3. 811776 
« $11843 
- 811910 
. 811976 
« 812043 
. 812116 
. $12177 
Jo 612244 
3.812311 
3.812378 


3. 812345 
3. 812512 


3- 812579) 


[3.812646 | 
2, 812712 


3. 8612779 
3.812846 


2. 812913 
3. 812385 
3.813947 
3. 613112 
Ze 813189 
3. 813247 
3.813314: 
3.813380 
3.813447 
Zo 

I 


813514 
814581) 


A. " Y 4 


[Num , Logarith. | 
651: [3.8 $13647 | 


6512 (3.813714; 


6513 3.813781 
6514 3. 31} 2847 | 
651513, 313914 |6 


6517 
6518-| 
6519! 


— un__— —_— 


6516 Z. 813981 
3. 814047 
3+ 814114 | 


2, $14181 
\ 3+ $14247 
3e 914314 


3. 314350} 


3. 814447 


3. 814514 
3. 814580} 


3. 3. 814647 


3. 814713 


3. 814780 
3. 814846 


3. 814513] — 


3» 3. 814379 
J. 815046 
". 815002 
Zo <td 
3. 815245 

3. 815312 


3. 815378 


3. $15444 


3. $15511 
3+ 8615577 
3. $15644 
3. 815710 
3. 815776 
3. 815843 


Jo 815909 


6576 


| Logarith. 


3. $15970 
3. 816042 


| 3, $16108 


3. 816175 
Z. 8162 241 
3. 3. 816307 
Z. 816383 


3. 816572 | 


] 3. 816638 


3, 816795 
3, 616771 
3. 816837 
3. 816903 


13 3-$16970! 


TR 


3. 817162 


_ 3 8172341 65 


3. 817399 
3- 817367 


[3-$17433 


3+ 817499 
d. 2.817565 


>. 817631 


3. 817491 


9577 \ 3, 818027 


6578 | 
6579 


6530 | 


I "babes 
>. 818159 


' Num 


3. 817697 | 


| 6587 


13 816440 | 6488 
" 816506} 


6589 
659 
6591 
6592 
6593 
0594 

6595 
6596 


| 6598 
6599 
66090 
66951 
6692 
6603 
6604 
6505 
6606 
6607 
; 6608 
6609 
$610 


-— — 


6611 
6612 
| 6613 
6614 


3. 848225 6615 |3. 


)97 | 


Logacith.} 
13. 818294 


J. 813359 
3. 818423 
3. 818489 
3.818555 
| 3. 818621 
3, 818687 
3. 818753 
3. 818819 
3. 318885 
3, 818951 
3, 8190987 
3. 81908} 
3}, 819148 
J. 3. $19214 


Num Logarith. 


— _—— 


3. 820535 86 | 6686 3, $25100 
3. 820661, 6687 | 3. 825231 
3. 820726 6688 | 3, 825296; 
3. $20793 6689| 3, 825301 
3. $20858 6690| 2. $25426 
Z. 3- 820923 6691} 3. 825491 
3. 820939 6692 | 3, 825555 
3+ 831054 6693 | 3. 825620 
3- 821120 6694} 3. 825685 
3. 831185 6695 | 3, 825752 
Jo 821251 6696| 3. 825815 
3. 821317 i 6697] 3. 825810 
3- 821382 16698] 3. 825945 
3. 821448 6699] 3.826010 
Zo 821513 6709] 3, 826074 
3- 821579 6701| 3, 826139 
3. 821644 6702 | 3. 826204 
3. 821710 6703| 3. 826269 
3. 821775 6704| 3. 826234 
3. 821840 6705| 3. 826398 
3. $21906 6705| 3. 826463 
3. 821971 6707 | 3. 826528 
3. $22037 6708 | 3. 826593 
$22192 6709| 3. 826657 
3. 822168 4451 ]6710| 3, $26722 
3. $22233 6711| 3. 826787 
3. 822298 6712| 3, 826851 
3.822354 6713] 3. 826916 
(3. $22429 6714| 3. 826981 
3: 822995 19|6715| 3.857048 
3. 822560 6716 3. 827110 
(382262 5 6717 | 3. 827175 
248 '3, 822691 671813. 8275240 
6649 | 3. 822756 6719] 3. $27304 
6659 '3. 822821 6720|3, $2736g 


h. {Num Logarith. | 


| 


| 


| 


I 


6721 
6722 
6723 
6724 
6725 
6720 
6727 
6728 
6729 
6739 


Nom: 


Logarith {. 


3. 827433 


3. $27563 
3, $27627 
2, 827692 


3.827498 6 


2, 827750 6 


3. 827321 


6731 
6732 
6733 


735 


2. $23144 
3}. 828208 


6724\3. 828273 


3. 328337 
3- 828402 
2. 828465 
3. 828531 


3, 829432 


13. 829496 


3, 829561 | 


3.827886 | 
3.825950! 
3: 828015 
2, 828079] 


6763 
6764 


' 67655 


67060 
6767 
6768 
6769 
6779 


6771 | 


6772 


Logarith. 
3. 829689 
3. 29753 
3, 829818 
ZJ, 329882 
3. 829946 
3. 830010 
3}. 830075 
3. 839139 
3}. 830203 
3. 830267 
3+0.393323 
3. 830396 
3. 830460 
3, 839524 
3, 830583 
« $30652 
$30716 
. 830781 


3. 830845 


. 830909 
. 830973 
. 831037 
» $3I101 
. 831165 
831229 


6786 3.831613 
6787 | 3}. 831577 


5789 


i 3. 8296256790 


3. 831741 
3. 83180F 
3» 833869 


6791 
6792 
6793 
6794 
6795 
6796 
6797 
6798 
6799 
6800 
680r 
6802 
6803 
6804 


6806 


| 


682 
6824 


Num j Logir th, 


3. 83193} 
3. 83199 


6805 | 


3. 832061 
3. 832125 
' 3» 832189 
+ * 832257 
EL 832317 
| 3+ 332445 

3. 32508 

Jo 832572 

3. 832636 
| 3, 832700 
| 2. $3276 


3, 832828 
3. 832891 
3« 032955 
3. 833019 
3. $3308; 
Jo $33147 
J. 833210] 
3. 833274] 
3- 33733 
3. $3340! 
3-833461 
3. 833529 
3. $3359}] 
3. 833657] 
3. 033720 
| 3+ 833704] 
3. 833848] 
3. 833911 


OO ————_— 
———— —————  — 
— — ————  —_— 


3. $34039] 


[3-55.0 


6825 |3, $3410} 


b 


6631 


6833 


6838, 
6839! 


6832 


6334} 
6835 | 3+ 834738 
6336|3+8 54802 
6837+3. 834805 


| 


Num im Logariht, if. | 


Fri 3+ j- 8;4156 
6827 ' 3, 
6828 3. 334293 
63219; 3. 834357 
683013. 33 4 420 


834229 


3. 834484 
3. 334547 
3- $3461] 
J- 934675 


3. 834929 
3. 834992 


LISIED 835056 


$. 3. $35119 
3- 835183 
3-$35245 
2. 835310 
3- 835373 
3. 835430 


3o $36097 
3, 836070 
3. $36134 


2, 836260 


3. $36324 


3. G4 


3. 836197 | 


6894 


16395 | 


1 Logarith, 
3, 836367 | 


3. 836459 
J. 836514 
3. 836577 
3. 836640 
3. 636703 
3. 836767 
3. 836830 
3. 836893 
3. 836957 


3. 837083 


| 3. $371.46 


3. $37209 
3- 837272 
3e 837335 


þ3+- 837399 
|3+ $37462 


3+ 837525 
3. 3. 837588 
3. 837651 
3. 837714 
2+. 837777 
3. 837840 
3. 837903 


3, 3. 837967 
3- 838030] 


3. 838093 


3, 838156] 


3. 839219 
3» 838282 


2|3+838345 


3+ 838471 


2, 838408 
B $38534 


3. 837019. 


6930 


-| 


Logarith, 


3. 838597 


3. 838660|- 


3. 838723 
3}. 838786 
3. 839849 
3. 838912. 
3. 838975 
3. 839100} 
3. $39163 


| 3. 839226 


Jo 839289 
Zo 839352 
3, 8639415 


3- 839478} 


þ 


3. 340043 
2. 840106 


3. 840168 | 


3. 840221 
3. 840294: 


3. 849357} 
25] 3+ 840419] 


3. 840482 
3. 849545 
3. 840607 
3, $40670 
3342732, 


þ 4 


1 AJ 


{1 


OD O—— 


Loearith.,? 


3. 841109 
3. 841171 


3. 841296 
3. 841359 
Zo 841422 
2, 841434 
3. 841547 
3, 841609 
Jo $42672 


3 841734 
3. 841797 


9 OO Oe 


3. 842047 
2. 8642109 
Go 342098 

J. 842234 


6955 [3 $42297 


3. 842359 
3.842422 
}, $42484 
}, 842546 


3. 342507 


2, 842671 


6564 | 
6965 


3- 842734 
3. 842796 
3. 842858 


Num 
6966 
6567 
6968 
6969 
6970 
6971 
6972 
6973 


6974! 


697 5 
6976 
6977 
6978 
6979 
6980 | 
6981 
6982 


3. 841859 [6983 
3. 841922 | 6384 
Zo $41984 | 


6985 
6986 
6987 
6988 
6939 
6990 
6991 
6992 
6993 
6994 
6995 
6996 
6997 
6998 
6999 


13. $4292] 


70920 


| Logarith, 
3. 842.983 
3. 843045 
3. 843106 
3. 843170 
3. $43333 
3. 843295 
3.843357 
3. 843419 
3. 843481 
| 3-$43544 
3. £43606 
3, 8436687 
3+ 843731 
| 3» 843793 
3- 843855 
3. 843917 
3. 843979 
3. 844042 
3, 844104 
3. 844166 
J's 844228 
3. $44290 
3+ 844352 
3. 844415 
3. 844477 


3+ 844539 
3. 844601 


3- 644725 
Zo 844787 
3. 844839 
3. 844911 
Ze 844973 
2. 845036 
3. 845098 


7201 


7023 


Num. 


7004 
700F 


7006 
7007 
7008 
7009 ; 
7010 


Logarith, 


' 3+ 845160 
70OX | 


J. 845222 


3+ 845184] 


3. $4534 
3. 845498 


' 3+ 845470 


3. 845532] 


3. 845594 
; 3+ 845656 
3. 3. 845718 


F035 ' 3, 3. 845760 

7012 | 3, 845841 
7013 | 3. 845903 
4h, 845965 
7015! | 3. 846027 


7016. 
7OI7: 
7018 
7019 
7020 


7021 
7022 
7023 
7024 
195 
7026|3 
7027 
7028 
7029 
7030 


17031 


7033 
7933 
7934 


7035 


| 


Z. 2, 846089 
2, 846151 
3. $4621} 
3. 846275 
3. 846337 
3. 846399 


3. 846460 
2. 84642! 
3. 846504 
2208 

. 846708 
3. 846770 
$> 846831) 
3. 84689; 
3. 3 20008 
3. 847017 
3. 84707 
3. 847140 
Js 847202 


3. 847264) 


—2 -2 


—_—T_—_—ewwI ACSC www FR ]N EW WE RE WE *R BU EEE 4 E EE & _ . +% 


: 


cum | Logarith. 


036 [3.847325 
3. 847387 


38 13. $47449 


3. 847511 
7049 | 3. 847572 


3. 849050 
2.43849112 


3. 849173 
3. 849235 
3. $49294 
3. 849358 
3. 849419 


| 


| 


1, Logarith, 
3. 849450 


3. 849542 
2, $4969; 
3. 849665 
3. 849726 


3. 849787 
3+ 849849 


3849910 | 


3. 645971 
3- 85003 3 
3. 850094 
3, 850155 
3. 850217 
3. 850278 
Z- 859339 
J. 850401 
3. 850462 
3. 850523 
3. 850585 


Logarith, 
3. 851625 
}. 851686 
3.851747 
3, 351808 
3. 851869 
3. 851930 
2, 851991 
3, 852052 
3, 852113 


Ld 5 tt 


3. 8522335 
Jo 352297 
3.852358 
3. 852419 
2. 852480 
3}. 852541 
3, 852602 
2, 852662 
3. 85272; 
3. 852784 
J, >. 8528, F 
3. 852906 
3. 852967 
2, 853028 
2, 852069 


» $53150 
» 8653211 
. 853272 
« 853333 
« $53304 


a Wo WW WH: SS 


Z. 553454 
3. 853815 
3. 853576 
3. 853637 


3. 853698| 


—_— En 


Logarith. [Num | Logarith. 
2. 855882 


rem I—— ———_— 


3, 854306 
3. 854366 


j3- 8.54426 


3.854488 
3. 854548 


| 2. 854609 


3+ 054670 
3. 854731 
jo 854791 
Ze 854852 
3.854913 
3. 854973 
3. 855034 
Z- 855094 
3. 855155 
2, 855216 


2, £55276 
3. $55337 
3- 355398 
3-855458 
855519 
« $55579 
. 855642 


Ss "wo wa #& — 


8557920 
. $55761 
855821 


7176 
7177 
7178 
7179 
7180 
7181 
7182 
7183 
7184 
7185 
7186 
7187 
7188 
710g 
7190 


4 * % 
+3 . 


3. 856789 


3. 855942 
3, 856003 
3. 856054 
3, abut. | 


CEE — us ——Ykqow—— 


2.85 6182 
3+ 8562.45 
3. 856305 
3. 856366|7 
3. 856426 


3.856487 
3. 856547 


3, 856608| 7 


2, 856668 
>, 856726 


3. $56849: 
3 856910, 

3. 856970 
4 857030, 


3. 957091, 
2. £57151] 


WW WI 
O CO 
Av. AN 
_ 
A 
[1] 
. 


Num 


7211 
7212 | 
7213 
72143 
7-18 


7216 | 


7-17 
7218 | > 

7219 
7220 


7221 | 
7220 
223 
7224 
feet 
7220 
722; 
ou 28 
72 
723 
172 zi 
7232 
7-35 
7234 


iu 39 


Logarith, 


j 
EL 857995 


[Js SLOM 
(Jo SFSL1IF 
'3. 858176 
2. 3. 855236 
2. $58296 
3.858356 
» 858416 
3. 3 58477 
3. 85853) 
3. 858597 
3. 853657 
"_ 858717 
3. $58777 
3. $53537 
3. 8<c£898 
3, 858958 
2, 859318 
2, 859978 
2|3- $5913 
. 859190 


LR 
«4 S 4 »S.4 


__ ——_— 


— 


CIC) 


mg gy ge 


| H e——— 


= - a. a © % «a aca sg 


— 


= 


G97% 


Cr eld 


fm | Logarith.; — 


2, 860338 
3. 860397 
3, 860457 
2, 860517 
3. 860577 
3. 860637 
3. 860697 
3. 869757 
2, 865817 
3, 860876 
3. 860935 
3. 860996 
3. 861056 
3. $61116 
2, 861175 
3, 861335 


2, 861295 
3. 861355 


>, 865098] 7281 
3. 860158] 7282 
2, 860218| 72833 
3, $60278 7284 
7285 
7236 
7287 
7288 
7289} 
7290 


Logarith, 
3. 862191 
3. 862250 
3. 862310 
3. $62369 
Jo 862429 
Je. 862489 
3. 862548 
3. 862608 
3. 862667 
3. 862727 


7291 


3. 861414 


727g 


7280 


3. 851474 


2 2.861713 


3. 861952 


862071 


| 3. 862012 | 


7292 
7293 
72.94 
7495 
7-96 
7297 
7298 
7299 
7300 
7301 
7392 
7303 
7304 
7395 


7306 PIE 
739713 


7308 


7399 
7210 


— ——— 


3. 862787 
3. 862846 
3. 852906 


3. 363025 


3. 862965 


3. 863084 
3. $63144 
3. 863203 
3. 863263 
Jo 863322 
7. 863362 
3. $63441 


Nunr 


OO — — 


7316 


7317 


7318 
7319 
7320 
7331 
7322 
7373 
7324 
7325 
73.26 
7357 
7328 
7329 
7330 


7331 
733% 
7333 
7334 
7335 


7337 
7238 
7339 


— == 


7341 
6342 


7311 


7312|2, 864036\ 7347 [3. 866110 
3, $56169 
3. $66228 


þ 


$62131 


7313 |3. 864095] 7348 
7314{3. 864155|7349 
7315\3.864214|7350 


7336. 


. 7343 
3. 863858] 7344 
3 8639171 7345 oe 
3. 863976 7387 3.86611 


Logarith, 


3. 864273 
Z- 864333 
3. 864392 
3. 864451 
3. 864511 


3. 805163 
3. 865222 
2, 865281 
3. 865340 


C— ———  — —  — 


3. 865459 
2, 865518 


2. 865577 


3. 865755 


3. 865873 
3. 865932 
\3- 865991 


1 


4 


3}. 865400 


3. 864636 
3. 865696 


3, 865814 


— —_— — 


- 


2. 866287 | 


> . A 
———- —- —- Ky 


=2T= 


_ 
— 


—— — lt. . re. _ 4 Y 


DE n= ee 


Po—— 


—; 
ZEZITERCEY 


— —— 


a 


17 354 


Logarith. 


3. 866346 


3. 856405 
2. 866464 


3. 866523 
|3- 866582 


3. 866641 
3. 866599 
3. 866759 
3. 866318 
Z- 866376 
Z- 866936 
3. 866995 
3. 867054 


3+ 867111 


3. 867172 
3» 3+ 867231 
3. 867290 
3. 867349 
3. 867408 


7370 3. 867767 


3 868046 


; 368115 
3. 8681794 
3. 868232 
3. 868291 


| 


J. 368350 |, 


Num. Logarith. n.| Num! 


7386| 3, :. 868409 
Id 3. 868468 
7388} 3, 868526 
7389 3. 868585 


7399! 3. 868644 


7391 
7392 
7393 
7394 


7595 


1390 
7397 
7398 
7399 
7400 


7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7413 
7414 
7415 
7416 
7417 
7418 
7419 
7420 | 


Z. 868703 
J. 868762 
3}. 868820 
3. 868879 
3. 868938 
3, 868996 
3. 869055 
3. 869114 
3. 869173 
3. 869231 
3. 869299 
3. 869349 
3. 869407 
3. 869469 
3-869525 
3. 869583 
3. 869642 
3. 869701 
3.869759 
3. 869818 
3. 869876 
3. 869935 


3. 869994 
3}. 870052 


3. 870111] 


3, 870169 
3. 870228 
3. 870286 
3. 870345 


7421 
7422 
7423 
7424 


7425| 3. 


7426 
7427 
7428 
7429 
7430 


Logar ith, 


” 


3. 872930, 
3. 870988 


7431 
7437 
7433 
7434 
7435 
7435 
7437 
7438 
7439 
7440 


3o $7104 
3 871105, 
$. 871164" 
3.871222 
J 3: 872281} 


3+ 871339, 
3. $71397 
3. 871456 
3, 871514 
3. 871572 


7441 
7442 
7443 
7444 
7445 


7446 
7447 
7448 
7449 
7459 
7451 
7452 
7453 


745413. 
3. 8704037455 3+ 872147] 


| 


3, os 
3. 871639] 
3. 871748) 
3. $71806| 
3. 871864 


3. 871923|| 


3. 871981 
3. 872039 
?, 872098 
Jo 872156] 


' $73214 


3. 872272 | 
3. 872331) 


wg I 


1 = 3} 4 WV jÞW HW WW 


— 
—_— - XxX - = © 


— a uw} 


—— OO ——— 
— _ —  — CC te A A 0 OS is er on - 
CE nc rn ti ————_ —_— —— 


UI ooIoIo— 


17486 


(7488 


Logarith. 


On — — ——_ 


3. 372 525| 
>. 872564 


8 3. 872622 


3. 872680 
3- 872738 
3. 872797 
3- 872855 
3. 872813 
3- 872971 
3. 872029 
3. 8739838 
3.873146 
Ze 873304 
2, 873262 
3. 873320 
3. 873378 
3. 873436 
3. 873495 
3e 873553 
3. 873611 
3. 873669 
3. 873727 
3. 873785 
3. 873843 
3. 873901 
3. 873959 
3. 674017 
3. 874075 
3. 874133 
3. 874191 
3. 874249 


7487 j3. 874307 


3. 874365 


[7489 3.874423 


.Num 


— — 


7491 |, 


7492 
7493 
7494 
7495 
7496 
7497 
7498 

7499 
7500 


, Logarith | 


3. 874713 
3: 374771 
3. 874329 
3. 874887 
3. 874945 
3. 875003 
3. $75061 
3. 875119 
3. 875177 
Zo 875234 
3. 875292 
3.875350 
3- 875408 
Ze 875466 
Ze 875524 
Je 875582 


7510 }3. 875639 


Logarith, 


3. 877925 


35| 3- 877083 


3. 877140 
3- 877198 
3- 877256 
3- 877313 
3. 877371 
Zo 877428 
3. 877486 


3. $77544 
3. 877601 


7545 3. 877659 


3. 877716 
3- 877774 
3. 877831 
3. $77899 
3. 877946 
J. 3. 878004 
3. 878062 
3.878119 
3. 878177 
3- 678234 


3. 878291 
3. 378,49. 
3. 878406 
3. 678464 
3. 878520 


| p 


| 


7492 13. 87447 


ee 


| 


3. 878576 
3. 878536 
3. 870634 
Jo 878751 
3. 878808 


;. $78866 


15: 878923 
) 3. 878951 
3. 879038 {7604 !2, 8810 ;2 
32D 7605 i3, 881999 


3153 
ens 
3. 879268 
3. 879325 


$0 879382 
3. 879440 |7611 
3.879497 (7612 | 
3-879554|701313- 881555 
3 879611 }7614 3. $31612 
> 8 9669 {76153 

3. $79726 6 [7616 13, 


3. 8:9733 [7617 
3. 873984117618 


3 . 8798568 


x > Ws ws 


-— — —  ——— — — 


ml 


Ad 0" 


2, 880472 | 7 
2. 880527 


4 


Logarith. Num | 9m 


7596 13, 880555 
759713. 880642 
7598, EL 880695 
7599 3.880756 
7600 Iz. 880313 
700: 13, 3.889870 
7 602 |3, 880927 


7603 '2, 880935 


7596 3. $31156 


7 007 |3, 881213 
7608 i 


7609 3, 881327 


17919 


3. 879955} | -625 
880012 | 702 1 
o,o! 7622 

. 880127 
. 88018, 76 
. 8802 41[46z5| 


3. 831384 


. 881669 


UM Ge aun nw EDD 


881-726 
| $= BEL704 
|3* 831841 
3. 831236 
| 3. 881955 
| 


7619 


—— _—_— ARG. on re 


». $8201 2 
| $32068 


(762 ; 


\ $832283 


_ Fig "Ig bg —__ 


3. 8802991 76:6 613, 882095 
. 880356| 7627} 
3. 280413 762 > 


2, 692353 
13. 882410} 
\7 629, 3. 852407 


7630) I + 382524 


(3, $812 T2] 


2, 881498} 6 


. 882125 


. 8822275 |- 


7643 
7649 
5917650 


7957 


3, 882581 
3. 882638 
2. 882695 
J- 382752 
2. 38:809 
Zo 802865 
3. 832922 
3. 882979] 
3. 883036 
3. 883093 
3.883155 
3. 883207 
Je. 883263 
Z- 883320 
3583377 
3 853434 
3. 833491 


Logarith., 


3. 88. 1058. 


7663)3 


72664 |} 
| 7665 [2 


2 , 384512] 


j 1} 3 BW WV vV fWw << Yy ww x 


Logarith. 
i; 884508 


3.384625 
2, 884602 


3- 388473 > 17704} 


3- 834795; 
"2M 884852 © 
2. 984908 | 
j- O00 
3, 88502 | 
> $85078 


Z. 805394 
4. 885301 


— ——  —— 


7793 


7705 


O ——_— 


7700 


7707, 
17708 


7729 
[EFOO 


2. 885417 
3. 885474 } 
3- 885530 | 
3. 885587 
3Z- 835543 
3. 885709 
3. 885756 
3. 885813 | 
3. 785869} 
3. 885926] 


4 86.0. 


7716 
7717 
7718 


7719 


7720 
— 
7722 
7723 
77> wy 


554 
7734 


Lo 


5 866547 
1 $86603 


3. 836659 
2. 886716 
3. 560772 


3, 837392 
3. 8657448 
3. 887504 
3, 887561 
3. 887617 


2, 887673 
3, 887729 
3. 887786 
3. 687842 
3. 887898 
3. 387954 
}, 888010 


' 3, 882067 


3, 838127 


3+ $88235 

« 988991 
2: 888348\7 
Z. 838404 


7735 | 3: 838460 


Nam 
7736 |: 
T7537 
7738 
7739 
7749 


© — — 


7741 


5 [774% 


7743 


3817744 


7745 
7746 


2769 


7779 


(3. 889637 


Logarith, 

3. 888516! 
3. 888572) 
3, 888628 
3. 888684] 
3. 3888741] 


3. 888797 
3. 888853 


3}, 888909 
3. 888965 
3. 889026] 
3. 889077] 
3. 399133] 
3. 889189 
3. 889245 
3. 889301þ 
3. 889357 
3. 889413 
3. 889469 
3. 889525 
3+ 889581 


_—— 


3. 889693 
3.889749 
3. 889805] 
3. 889861 
3. 889917] 
3. 839973 
3. 899029 
3. 890005 
3}. 390141 
}. 899197 
3+ 890253 


y——_—_ 


3}. 890309 
3. 890366 


2, 890421! 


_— - y - - 
>_< << - - 


Logarith. [Num | Logarith. Logarith.) 
3. 899476 | 7806 | 3, 89:425 [7941 |3. 894371 
3. 890532 |7807 | 3, 892484 3. 894426 
3}. 890588 | 7808 | 3, 892539 3. 894432 
3. 899644 | 7899 | 3, 892595 3. 894537 
3. 890705 |7810 3. 892651 | 3- 894593 
3.890756 78113, $92706 3. 894648 
2. 890812 | 7812 | 3. 892762 3. 89470} 
3. 899867 |7813 | 3.892817 3. 894759 
3. 890923 |7314| 3, 892873 3. 894814) 
3. 890979 |7815| 3.892929 þ 3. 894869 
3. 89103F 7816 3- 8692984 | 3, $94925 
3. 8915091] 7817 | 2, 893040 32. $94989 
3. 891147 |7318| 2, 893095 3. 895035 
3. 891202 |7819| 2, 893151 3. 895090 
3. 891258|7820| 2. 893206 3. 895146 
3. 891314 |7821|3, 893262 3. 895201 
3+» 891370 |7822| 3, 893317 Z. 895256 
3.891425 |7923|3, 893373 3. 895312 
3» 891481 |7824|3,893428 3. 895367 
90|3. 891537 |7225| 3. 893484 3. 895422 
3- 891593 [7826] 3, 893539 3. 895477 
3. 891648 |7827|3, 893595 3-895533 
3. 891704 |7828| 3, 893650 3, 895585 
z. 891760 [7829] 3, 893706 3. 89564; 
3. 891816 [7830| 2. 893761 3. 8695693 
3.891871 |7831| 3. 893817 Ze 895753 
3. 891927 [7832 | 3. 893872 3- 895809 
3- £91983 [7833 Lied 3. 895864 
3. 692038 [7834 | 3. 893983 3+ 855919 
3. 892094 | 7835 | 3. 894030 3. 395974 
3. 892159|7836|3, 894094 3. 896024 
3. 892255 |7837 | 3. 894149 [3+ $96085 
3. 892261 /7838 | 3, $94205 3. 896140 
3. 892317 | 7829|[3, 894260 2, 896195 
7805 13. 892372 17840 ſz. 894316 Zo £962 5c} 


—_—" 


_IZ3 


Cs 1 


Ls 


LO 


—D—o—— - —_— 


« 


GS SaaS «an on ab ee co ERS eQ_S mon co of Son eo 6 S eb oc 2SaQo= 2a ae c= 


Fry we WWW" ", US XV - 


| Logarith. Num 


3. 896395 7911 
3. 896360 7912 


3. 896416 
3. 896471. 
Zo $965 26 
3. 896581. 
3. 896636; 
3. 896691 


3. $96801 | 


| F033 
7914 
7915 
7916 
7917 


| 7918 
3. 896746 


7919 
| 7920 


M PIty 7921 


3. 896911 | 


7922 


Jo 896966 7953 
3. 897022 | 7924 


3+ 897077 


3. 897132 
3. 897187 
3. 897242 
3- 897297 


7925 
| 7926 


7927 
792% 
7929 


Jo 3 897352 7930 


3. 897407 
3. 897462 
3. 897517 


h & 827572, 


2. $970 27 
$» 3. 897682 | 
3. 897737 
3« 897792. 
3. 897346 
Z. 397991 


193% 


| 
793% 


7933 
7934 
75 35 
7939 


7937 
7938 


7939 


7.949 


0 897956 j7941 


3. 898011 
3, 898066 


7.943 
[7943 


3. 898121 [7944 
3. 898176 7945 


Logarith. 
>, 898231 
3. 898286 
3. 898341 
3. 898396 
3. 898450 
3-898505 | 


Zo 898 560 


3. 898615 
3. 898670 
3. 698725 


3. 898834 
3}. 898889 
3. 895944 
3. 898999 
3. 899044 
3+ 899108 
3. 899163 
3e 899218 


3. 899327 
3. 899382 

3+ 899437 
3. 899492 
3. 399546 
3. 899602 

3. 899656 
3. 899711 
3, 895765 
| 3, 399810 


SO — — — —— 


3. 899895 
3. 899929 
3. 699984 


Num 


7946 
7947 


7948 


7949 
7952 


7951 

795% 
7953 
7954 
7955 


3, 900145 
J. 900293 
3. 900457 
3. 900312 
3. 900367 
Jo 9504-1 
3. 900476 
3}, J0OF2Z1 
3. 900535 
3. 990640 
3. 902694 
3+. $02749 
3. 902803 
3. goo855 
3+ 900913 
ths 900967 
3+ Y00922 
3. 901076 
3- JOIL31 
}- goIl$8g 
Je. 901240 
3+ 9012 94 
3+ 901349 
3+ 901403 
3. 991458 


OOO r——  — ——— 


J. JOLIFI2 
3. 901567 
2. 901621 
J. 901676 
3e 901730 


7977 


3. 900029 


3. 900093 | 


3. 991785 


3- 901839 


7978 | 3. 901894 
7979| 3. 901948 


7980 |.3. 902002 


Logarith., 


| 


{8023 


8014 


Num| L 


3. 992546 


5 | 3. 908873 


13+ 993740 


OC TOOOACGIIoOo—o COAOTTRSy 


3. 902057 
3, JO21I1- 
3. 902166 
3. 902220 
3+ 992274 
3« 902329 
3. 902383 
3. 9024338 
3- 903492 


3. 902601 
3+ 902555 
3+ 992729 
3. 902764 
2. 9028158 


Jo 9929227 


Ze 9293385 
Zo. 900490 
J. 993144 
Je. 993198 
3. 903252 
3. 903307 


Wy) 3 Wwe Wo 

= . » 
\S 

O 

44 

—_ 

t4 

Þ. 


ogarith. , Nt 


[3. 903849] $049] 3. 995742 
gor5! 3. 9039093; t $0597 3. 904796 


— — 


dOol7 
8218 
8019 
8020 


8021 
8022 
8023 
8024 
8025 
8026 
Bozg 


82529 
8230 


! 3. 994553 
8029 | 


, 3.995250 


£047! | 
2. 993795} 8048{ 3. 905688 | 8083 


| 3. 904931 
| Je 904235 


i 
S-. 


mM, Logarith. (Num 
801013. 903957 


« JO4OLL 
. 904965 
« 994120 


3+ 994252 
3. 904336 
3+ 924399 
3- 924445 


— 


3. 994499 


3. 904607 
3. 904662 
3- 994715 | 
3+ 904709 
3» 90452 


3+ 99503y 
3. 905094 
2. 9052027 


af 
- 90526 


— 


85830 


5 . 2, 905500 | 8081 


3 
2 
b, 
b; 


:. 905634 | 8082 


_- 


| 


Log irith” 


3+ 905049 
3+ 9259093 
3+ 905957 
3. 906011 
3. 9060651 


3. 996119 
3. 90617} 
3. 926227 
3. 906281 
3. 99633) 
3. 906385 
3. 996442 
. 996496 
. 906550 
. 996604 


Wo 


Ws Wy 


3 996873 
3. 906927 
3. 996981 
3. 90793) 
3. 997088 
3 997142 
3. 907196 
3+ 907250 
« 90273093 
« 907357 
« 907411 
3. 997465 
3. 907518 
3. 907577 


5 
bd; 
5 
3 
2 


$084 | 3. 997626 
808 5 13, 997680 


_—_—_ 
” 


j 


' _— - mot S—_ NR 


| 


Num | Num | Logurith.j Num 


$286 | 3 


$037 | 
$288 | 


lf 


8090 | 
$091 


«9277533 
3+ 997707 
3. 907841 
« 997894 
3- 907948 
4 908002 


$092 | 3. 998956 


f093 | 
8094 
8095 


$096 
$097 


8098 
8099 
$190 


$101 
'$102 


| 
| 


| 


| 


$103 
8104 
$105 


'$106 


'8$107 
'$108 


8109 


2. 908109 
3. 908163} 


3. 908538|8136 
3. 908592 
Ze 998645 


VL 908699 


3. 908753 
J. 908806 
}. 908860 
}. 908913 
3. 998967 


$119 13. 999020 


ee d SD UE) FF) Wy 


» 909974 
« 909127 
« 909181 


(2118 5 2. 995 49 
[$119 


. 
y # 
0 
(9120 ?. 


3121 


2122 
813} 
$124 
3125 


B120 
38127 
2128 
8129 
$130 


$131 
8132 
3133 
$134 


313513 


8136 
8137 
$138 
$139 
$140 
8141 
8142 
8143 
8144 
8145 
8146 
8147 
$148 
8149 
8150 
$151 
2152 
8153 
8154 


e155 


Logarith. |Num 


2, 909609 
2, 995 66} 


| 


($156 '2, 
3+ 911530 
13, 9115?3 


8157 


2 , 909716 | 8158 


2. 909769 
2, 999922 
« 929570 
- 999930 
» 909983 
» JIOOJ7 
3. 910090 


FY gIOI44 
3. 910197 
Jo. 910254 
zo 910309 

3+ 910357 


3+ 910410 
3. 910464 
3J. JIOFl7 
J« JIOF71 
J. 910624 
3. 910577 
J. JIO73E 
3+ 910784 
3+. 91082 7 
3. GIOY91L 


Jo 910544 
3. 910997 
3+ 9I1905I 


As 


TY Wa ns Ws 


8159 


3+ 911599 


816) 


$161 
8162 
8163 
8164 
8165 
$165 
8167 
$168 
$169 
$170 |» 


\8171 


8172 
8173 
$174 
$175 
38176 
8177 
8178 
8179 


8100], 


$181 
$132 
8135 


Se 9ILOg j $184 
O 911157 (818; 


Wn O— _— _s 


oo —  — 


» J1I210 | [$186 


, 911264 |87 197 
« 911317 {8182 


« J1137 9 | $1 39 3. 913230f 
» 911424 $190 


I — —_— 


3. 911636 


3- 911743 
3. 911796 
3. 911849 
3+ 911903 
3. 911956 
J. 912909 
3. 912062 
Je 912115 
3, 912168 
912222 


go. 
3.912275 
J, 912323 
J« 912381 
Je 912424 
Jo 923497 


Js O12012 
3. 912965 


3 SY 


Je JIJO7L 
bo 913124 
3. 9IZ177; 


2. 913233 


m Logarith, hey 


—I_—_— 


—— —— 
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; 
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C ” _ = ”— - = = 
wo py bong 260 5g . . = n 
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_—_ - 
-——>— 


Ge Rn En 


wt 


a — 


Num Logarith.,| Ni Nu 


3. 913339j8226 
3. 9133398227 
3. 913443 |$228 
3. 913496 |8229 
3- 913542 8220 
3. 913601 
3. 913654 
3+ 913797 
3, $13760 
3. 913813 02 


| 3+. 914925 
\ 3, 914978 
3+ 914131. 
3. 914184 
3- 914337 


3. 914343 13245][3 
' 3. 914399 } 
| 3. 914448 (8247 
| 3, 9145C1l |8248 


I» 


ns yon het as £ Wo us bg 
Lg 


Jo 913865 
3+» 913919 
3+ 913972 


3. 914290 j 8244 


3. 914554j5249 


3. 314597 


© 914713 [8252 
. 914766182 253 
2143 ig} 8254 
« 914%7: (8255 


8250: 
3. 914660325113. 


. 914924182561 
. 914977 [3257 
. 91503018258 
« 915083 (8259 
2. 915135 8260 


Logarith, 


Z. 
3+ 
3, 
"N 
2M 
Zo 
Zo 
Zo. 
Jo. 
1» 
"1 
3, 
Zo. 


915188 
915241 
915294 
915347 
915399 


915452 [8266 


915505 
915558 
915610 


915716 
915769 
915821 


3. 915974 


4 
& 
A 
J. 


" 


3. 
Zo 


'T 


Zo 


915927 


915663 


915979 
916032 
916085 
916138 
« 916190 


916243 |: 


916296 


916443|3 


916301 
$1546» 


Zo 910945351 
2. 915626 
3. 916559|82 
HY 
3 916754z| 
3. 
3 
3 
5 
3o 
L 


916717 


.916769\8: 93 
» 916822 
- 916374 


916927 
9169$0 


22 J2 


| Logarith. 


3» 917032 
3. 
3. 
"AX 
3. 
3. 
{3-917347 
3- 917400 
3.917453 
ad FL 


917085 
917137 
917190 
91724! 


917295 


917505 


. 


J« 917539 
3. 
3- 91766; 
Zo 
3. 917768, 
d. 
3-917873 
3+ 917925 
3, 
3. 918030 
2. 918082 
Zo» 
3.918187 
3» 
3. 918262 


3. 318344 
3.918397 
3.9124 19 
« 918502 


917610 
917715 


917829 
917977 


918135 
g91324c 


315344 


915554 


53 
» 
3» 
4 
, $* 


'3, 


$293 $; 
8294 | 3. 
8295 (3. 


918606 
918559 
913711 
918764. 


918316! 


8297 
$2.98 
$299 
$300 


$301 


3. 


Num Num | Logarith. Num | 
i296, 


J 918868 8333 
3. 918921 (8332 
3. 918973 |8333. 


3. 919025 8334 |: 


3. 919075 3335 
3o 3.919130 '$336 
3. 919182 |$337 
3. 919235 8338 
3- 919287 8339 
3+ 9193393340 


4 
'13- 
Zo 


919391 
919444 
919496 


8241| 


8342 
$343 


3 919545 | 8344 
&: 919002 [2245 


2>- I — 4 
— — —_ 


919705 


ze 919757 


3. 


919810 


3. 919862 


3 


3 


1 
'B 


$3. 


« 919914 
. 919966 
920918 
920071 
920123 


. 9:0175 
9327 
. 92B279 
« 920332 
- 920384 


j3- 920592 


3347; 


Logarith, 


Ze 
Zo 


| —— ———— I 


920697 
920749 


Num Logarith: 


$366 13. 9225 
$367 |3, 


922517 
922569 


3. 920801 | $368 |3, 922621 
. 920853 \8369|3 


3. 


920995 


8370 (2. 


3. 920957 
» 921909 
» 921061 
+ 921114 
- 921169 


Wy Wy wo TC 


'$ 


| $. 


Zo 


» 921479 
« 921530 
. 921583 


Jo. 
. 921686|8 


921634 


921738 
9:1790 


3348 (3.921942 
$349!3. 921894 


8350 


8351 


836; 


3+ 


921946 


3. 921738 
IX 
= 
J. 
3.921946 
- Jo 
- 922050 
+» 922102 
- 922154 
- 922206 


921790 
921842 


921.894 


9219aR 


« 922258 
13, 922319 
. 622362 
$364 3 922414 $399|3- 
$365 [3. 922465 | 8400 


——__— 


837r |3. 
8372 {3. 


837313. 
$3743. 


. 922673 
922725 
922777 
922829 
922881 


932933 


$375 { 3- 922984 


$37613, 
$377 i3- 


8373 f3- 
8379, 3 
33013. 
838113. 
$3823, 
3383|3. 


83843, 
8;35 3. 923507| 
[3 
$387 [3. 
$388|3, 


$389|3. 
$390[3. 


8391]|3. 


$39%[3. 
8293] 3- 
8394|3- 


$3951 3- 


923036 
923088 
923140 
923192 
923244 
923295 
923347 
923399 
923451 


923554 
9236096 
923658 
923710 
923762 


CON— ——— 


923813 
92 3865- 
923917 
923969 
924020 


$3963. 
83973 


$3983, 


22 


924072 
924124 
924175 
924237 
924279) 


K 


NE ES — — 
tO —O—— 


—— 


Num 
8401 


Logarith. 


= ——_— 


3- 924334 


8402 
8403 : 
$424) 
8405 


3. $24382 
3. 924434 
3- 924486 
3. 924537 


Nam Logarith 


8436 3. 926130 
8437 3- 9-0408 


3439 3. 920291 
$449 39-034: 


rite 


8438 3. 326239; 


8472 


Num _ 
8474 


3. 927985 
8473 ' 3. 928027 
8474 3. 928088 
5475 (3.9: 8139 


ops 3» 928150 
8:77 J. 92824: 
8,75 $3. 9282 gz] 
8:79 3.928344 
$480 | 3. 928395 
2481 3, 928447 
$452 3. 928458 
8433 | 3. 928549 
8484 3. 9 8600 
8485 !3. 928651 
8436 3. 92879; 
8487 | 3+ 920754 
8488 : Zo. 92 880; 
$489; 3. 928856| 
8490, 3» 928907] 
8491} 2, 928958 
8492 3. 929017 
8493 | 3. 929961 
049+| 3, 929112 
3495 | 3. 929163 


849613. 929214 
8497 | 3. 929265 
8498] 3. 929316 
8499 ' 3. 929367 
850012. 929418 
$501} 3. 929470 
850212, 929521 
$503 13. 929572 
8504 |}. 929627 
3505 13. 929674 


$441 3+ 9639; 
$442 3. 926445 
54 -3 , 3- 926496 
$444 | 3- 926548. 
5445| 3- 26599 
8446 3. 936451 
8447] 3. 94670: 
$448 3. 926753 
$449 i 3. 926805 
8450 3. 926856 
T45t | 3: 926908 
8.52 3.926959 
8453 3+ 927910 
8454 3+ 927062 
[8455 3- 927113 
8456 3. 927465 
$457 3+ 927216 
8458 ;3. 927267 
$459 |3- 927349 
8460 3- 927370 
$461 (3. 927421 
$462 ! 3. 927473 
$463 |3- 927524 
8464 | 3- 927575 
$465 |3- 927627 
3. 925879 $466 |3. « 924678 
8432 |3. 925930 | 8457 !3. 927729 
$433 | 3- 92 5982 | 8468 | 3. 927780 
$434 | 3. 926033 |8469 | 3. 927832 
[8435 3. 926085 |84750 3. 927883 


8406 
11-4! 8407 
{Jl 8408 
n | $409, 
{ $410 


$8411 
| 


3. 3. 924585 
3.924641 
3. 924692 
3-924" 44 
3- 924796 
3. 9248 17 
3. 924599 
3. 934950 
Z. $2 $002 
3. 925954 
3. 925105 
Ze 92FLF7 
J. 925208 
3. 925269, 
3. 9253-2 

3. 925363 
3. 925415 
3. 925466 
3. $25518 
3. 925569 
& 3. 925621 
J. 925673 
3. 925724 
3. 925776 
3. 925327 


$412 | 
[ 3413 
[#424] 

$415 
(3;:6 


$417 
$4:3 
' 8419 
$420 
| $421 
$422 
| 8423 
8424 
8425 
| $46 
3427 
8428 
8429 
8430 
8431 


Crith. 


_ 4 


7995 
Yoz7 
, $088 
8139 
$190 
824: 


282930 


$344 
8395 
28447 
28498 
28549 
8600 
28651 
2 8703 
20754 
2 880 


28856 


: 8907 
258958 
2 901! 
L 9061 
29112 
2 916} 
9214 
2.9265 
29216 
9367 
29418 
» 9470 
29521 
957% 
29623 
9674 


Num 
[$506 
'3507 
$508 
8599 
pad 
fall 
8512 | 
$513! 


8514] 


Ire 
mr 
8517 
$518, 
$519 
$520 


652.1 


po 
— 

to 

Oo 


Logarith. 


3+. 9-972) 
3.929776 
3. 9259827 
3. 929838 


3.929929 8 
3. 929980 


$7 930031 
3. 939082 
3. 939133 
3. 939184 


3. 930235 
3. 930286 


3. 939337] 


3. 939388 


20 3. 930439 


3+ 932490 
3. 930F41 
J. 930592 
3. 939643 
3. 930694 


3. 930796 
3. 930347 
3. 930898 


3+ 930999 
3931050 
+ 931101 
«931152 
» 9312953 


3. 931305 
«931356 


3 
; 
3 
3. 931254 
b 
3 
3. 931407 


3. 939745 


3.939949 |! 


3.931457 


bows 


8574 


| Logarith. 
3. 931508 


3+ 931559 
Z. 931619 
3. 935661 
3: 931712 
3. 931762 
3+. 931813 
3- 931864 


3. 9319iF Y 


3. 931966 
3. 932016 
3. 932067 
3. 9;2418 
3. 932469 
J. 932220 
3+ 932279, 
3+ 932321 
$+ 932372 
3+ 932423 


3- 932473 |85 


Jo 932524 
3- 932575 
3- 932625 
|» 932676 


3.932727 j8 


3. 932778 
3. 932828 
3- 932879 
Ze 932930 
3.932985 
3. 933931 
3. 933032 
3. 933132 
3. 933183 


8607 


8608 
860: 


857513. 933234 | 8610 


| 3- 933254 
3, 933435 
3. 933386 
| 3- 933436 
| 2. 933487 


3» 933537 
| 3- 933588 
3. 933639 
3» 933699 
| 3- 933742 
3» 933792 
3+ 933841 
3. 933992 
3+ 933942 
| 3: 233993 
3+ 934943 
| 3- 934994 
J- 934144 
3- 934195 
3- 934245 
3- 934295 


Logarith. 


4 


3- 934340 
3- 934397 
3. 934447 
3. 934498 
3.934548 
3. 934599 


je 934750 


3. 934808 
3. 93455] 


3. 934952 


3+ 934649F 
3+ 934799] 


——_— 


5 


| 934992] 


3.93 5003 


& 


| 


Num} Logarith.|Num Logarith.| Num Logarith., 
8641]3, 935053}8646| 3, 936818: $8631] 3, 938563 
8612]3, 935104|8647| 3. 936865, 38682 3« 933619] 
8513 3« 935154|8648} 3, 936915, 8633 | 3. 938669, 
8614] 3. 935224 |$649| 3. 936965 | 8684 | 3. 938719 
$615] 3. 935255 |8650| 3. 937016, 8635 | 3. 938769 
8616] 3. 935305-| 8651 3. 937066; 8686 3. 938819 
| 8617 3. 935356|8652| 3. 937116; 8687 | 3, 938849 
8618] 3. 935406|8653| 3. 937166 | 8688 | 3. 938919 
9619| 3. 935456|5654| 3.937216 |8689| 3. 938969] 
8$620|3. 935507 |8655| 3. 937267 | 8590| 3. 939019 
862r|3.935557|8656| 3. 937317 | 8691 | 3. 939069 
8622] 3, 935608 |8657| 3, 937367 8692 | 3. 939119 
8633 |3. 935658 |8658| 3, 937417 | 8693 |3. 939165 
86243. 935708 | 8659] 3. 937467 , 8694 | 3. 939219 
86253: 935759 | $660} 3. 933517 | 8695 | 3. 
| 8626| 3. 635809 | 8661 | 3. 937568 | 8696 | 3. 9393195 $- 
8627] 3.635859|8662| 3.937518 | 8697 | 3 
$623] 3. 935910|8663| 3, 937668 , 8698 | 3. 939419 $ 
8629] 3. 935960 on Fo 937718 8699{ 3. 929469] || 8- 
3. 936010 8665 * 3-537 768 , ; $700 3. 939519] (8: 
$631] 3, 935061 8666 p- 937818 8701 3, 939569 $ 
8632] 3. 936111] 8667: 3, 9353568 |870% | 3. 939619] [| 8: 
$633] 3. 936162 | $658: 3, 9295318 8903 | 2.9396%9|f lg 
8634] 3. 936212|8669 3,9; 7969 |8704| 
8635|3>936262|8670 3 3. 9380415 off 
8636 3« 936312 8671; 3. 3. 938069. , $706 | 
2.936362 | 8672 3.938119: $707 j $| 
8638[3.936413| 8673 3.938169 8708 3- 939918, 
8639|3. 936463 [8674 3.933219 |8709!3. 9; 9968} 
$6495 3-93 936513 8675 3+ 938269 $710; ' 3 949918] 
8641 |3 4936564 8676] 3, 3. 938319 | 8711 | 
bay: 926614 8677! 3. 938369 |87 12 
8643 [3 936664 | 8678; 3. 938419 | 8713 
2. 936714 8679) 3. 943469 | 8; 714 
$645 3.936765 |8680' 3 ? . 938519” 8715 | 


——_—_— 


| & &© onN CES cc | ve 


" 


G9 OO O5 © oO 
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5 CO © &> os” 
_—_ MS ca cs 7 


GO 

* 
Py 

Oo 


30 

oQN 
WA 
V 


—_— — «ca = _ = 


. 94 "Jos! 


Q9 

VN 
+ 

'T) 


29 

RN 
+ 
=Y 


{2 4 WAS 2 wo | 
\ 2 
> oi 
6.4 
"n 
4 
" 


Jy 


] ov ov o» o» oo['o» o& o&© o oof 


(719 
$720 


Kum!|Logar | th. n. (Num | 
5:13. 949317 


[87; 1713. 940367 | 
[d71813, 940416 


0721 
_ 


$72 2413: 940715 
$725 [3. 940755 
$72 |3. 949815 
$727 [3. 949865 
b728 [3.940914 
$729 |3. 949964 
5730 [3.941014 


$731 [3.941064 


$732 
$733 
$734 
5735 


8736 13. 941312 


3. 941113 
3. 941153 


9737 |3- 941362 HE 
$738 [3. 9414128773 


8739! 


8742 ; 3+ 941610 
$743 © 3+ 941660 


£744 |3- 941719 
\$745 13+ 941759 


$746} 3. 941809 
5747 \3. 941859 
$748 13. 941908 
8749 3.941958 
$750 3, 942008 | 8: 


3. 949466 095, 
Zo 940516» 8755 
3+ 942566 | 8756 
Jo 940516 |8757 
8723 (3. 940665 ; 3758 


3- 941213 6759 
3+ 9412 = 


Logur:th, 


3. 942206 
3- 943256 
« 942305 
« 942355 


« 942454 


* 942553 
» 942603 
3. 942552 
3+ 942752 


Wu) WW 1 ww ww ' wy wy Wo 


3. 942.900 
3. 942950 


3. 943049 
3+ 943198 


| 3- 943149 
Zo 941461 [8774 
$749? 3. 641511) 10775 


— | — 


$741 | | 3+ 3- 941561) 


4 943197 
- 943247 


= 9432.96 


| 3 943346 
| 2. 943395 
| 3. 943445 


3. 943741 


t 1.3: 942057 5786 
3. 942197] 8787 
3 | 3.942155! 8788 


» 942404 |8 


« 942504 8 


| 3- 944384 


3. 942999 


'Logarith. | 


T—_ — —— —— — —— 


$.943791 | 
3. 943840 
3. 943800 | 
3+ 943930 | 
3. 3- 943988 | 


3+ 3. 944938 
3. 944087 
3. 944137 
3. 944186 | 
3. 944235 
3. 944285| 
3. 944334 


3. 944433 
3+ 944482 | 
3. 944532| 
3. 944581] 
3. 944630 
3. 944580 
3. 944729 
3+ 944778 
3. 944528 
3+ 944877 
3. 944926 | 
3+ 944975 
3- 945025 | 
3+ 945074 | 
peoccaty 
3. 945173 
J- 945223 


3- 945271) 
3. 945320} 


j3- 945379! 


3. 945419! 


8820 13, 945468! 
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Logarith, | 


3+ 945517 
3. 945557 
;3- 945916 
3. 945565 
3: 943714 


Num | 
8856 


8857 
3858 
38859 
8860 


) | 3+ 945763 
| 3.945813 
3- 945362 
[3+ $4591 


39|3. 94595) 


3. 946009 
3. 9 946059 
"3 946106 
3. 946151 
3- 946206 


'Þ 3.94555 
3. 946304 
Je 936354 
3. 946403 
3. 946452 
3. 946521 
J- 946550 
3. 946599 
3. 946645 
"Y 2. 94©697 


$351 


3862 


8863 
8364 
8865 


8866] 


8867 
8868 


$869. 


8870 


[3871 


3. 946746 


(3. 946796 
3+ 946845 
13- 946594 
3- 945043 


-- — 
3. 946992 


' 3. 947941 
3. 947090 


3. 947139|« 


3- 947188 


3.9474 
3. 947335 
3. 947384 


3+ 947433 


3. 947482 
3.947531 
3. 947580 


3. 947629 


3- 947678 
3+ 947727 
3. 947776 
3. 947825 
3. 947874 
3+ 947923 
3+ 947972 
3}. 945021 
3. 948070 
3. 948119 


3. 948168 


» 948852 


Logarit th, Num 


Zo 947237 
86| 8892 


$89. 


8893 


| 8894 


8895 


8897 
8898 


8899 


8920 


8901 
| 8902 
8903 
8904 
8905 
8906 
8907 
8908 
8909 
8910 
8911 
8912 
8913 
8914 
8915 
8916 
3917 
8918 
8919 


3921 
8922 


8923 
8924 | 


« 948901 | 3925 


$396 


83309 


3. 959559 
Jo 950608} 


Logarith, 
3. 948950! 
3. 948999 
3. 949048 
3. 949097 
3. 949140 


3. 949194 
3. 949243 
3. 949292 
3. 949341 
$+ 949390 
3. 949438 
3. 949487, 
$. 949536. 
3. 949585, 
1% 945633 


3 3. 945682 
3 949731 
3. 949780, 
4 949819 

3+ 949877 
7 949926, 
3+ 249975 
3. 950023, 
3. 930073, 
3. 950121! 
3». 959170 
3. 950218: 
3. 950267 
J- 950316 


13. 950364 


3. 950413) 
2, 950462 
3. 955519 


LY « a 


—_——_—_ Mk am. aa a. —— oo» coo GS O0&© eas On O& | of 


\ 


arith, Num Logarith, | Num | ogarith. | Num | Logarith, 
48950 [3925 | 3. 952656 [8951 | 2.95 -356 8996] 3, 954049 
48999 [8927 | 3. 950705 [896z |3. 952404 [9997 | 3, 9549297 
+9048 Il [8728 | 3. 95075413963 | 3. 952453 [3998 | 3, 954146 
49097 iſ 18929 | 3. 950802 [8964 z. 95-52 [395913, 954-94 
49146 i 18930 | 3. 950851 [8265 13. 952550 1902013, 954242 
49194 | [8931 | 3. 950900|89-6|3. 952598 |900t| 3.954290 
$9243 I [3932 | 3- 959943| 8967 [3.95267 [50021 3. 954339 
49292 Wl (8933 | 3. 950997 | 8968|3. 952695 [9003|3. 954337 
49341 I $934 | 3- 951045 | 8969| 3. 952744 |9004[3. 954435 
49390 MN 89:5 | 3. 951094 [8970 3. 952792 | 9005[3. 954483: 
49435 Fl [18936|3., 951143] +972 3:952840 | 9006 3. 95453} 
+9437, (8637 | 3. 951191] 8972 | 3. 952889 | 9007 | 3. 954580 
49536 (8938 | 3. 951240] 3973 |3. 952937 [9008 | 3, 954621 
49535 I (8939| 3. 951288 | 89743. 952986 |9009| 3, 954676 
+5633 [8940 | 3. 951337] 8975 3. 953034 |9010 3. 954724 
+632 Nl [$041 | 3. 9513386 | 897613. 953082 [9011 | 3.954773 
19731] [8942 | 3. 951434| 8977 | 3. 953131 [9012 | 3. 954821 
+9780 N (394; | 3- 951483 | 8978\ 3. 953179 [9013| 3. 954869 
9829 $944 | 3. 951531| 8579} 3- 953228 [9014] 3. 954957 
9877 Þ [89:5 | 3. 951580|8980|3. 953276 |9915; 3. 954965 
49926 [i946 | 3. 951623 | 8981 3.953324 [9016 3. 955018 
£9975| I [8947 | 3. 951677 | 8982 | 3. 953373 [9017| 3. 955062 
0023\ [8948 | 3. 951726189833. 953421 [9018$| 3. 955110 
207*| Nl 13249 | 3» 951774 8984| 3. 953469 [9019] 3.955150 
0121|Y 18959 | 3. 951823 |8985|3. 953518 [9020] 3.955206 
0170 [oogr | 3.951871 | 8986 | 3. 953556 | 9021] 3.955254 
©0218) $952] 3. 951920 | 8987 3. 953614 9022] 3. 955302 
0267} [8953 | 3. 951968| 8988 |3. 953663 [9023] 3.955351 
0316|F 18954 | 3. 952017 | 8939] 3. 953711 |9024 3.955399 
0364\ Þ [3955 | 3. 952065 | 89903. 953759} 9025! 3. 955447 
0413 8956] 3.952114] 8991] 2. 953398 | 9026, 3.955495 
0462| Y- 18957 | 3. 952162 | 8992 3 953886] 9027] 3- 91556 
2519} (8358! 3, 952211 | 8993 | 3. 953904 | 902813. 955591. 
9559| | [8959] 3.952259 | 8994| 3. 953952 | 9929| 3+ 955639 
0608 8960 3. 952308 | 8995) 3. 954091 [9030 Je 955687. 


| 


K 4 


a Inn 


Num 
19931 
J032 
9933 
9034 
9035 


Logarith. 


3. 955735 
3+ 955783 
3.955932 
3. 955882 
3» 955932 
3.955976 
3. 956024 
3. 956072 
3. 956120 
6 j. 966168 | 
3. 956216 
3. 956264 
3. _ 
3. 35 6360 
3. 946463 


3. 956456 
3. 956504 
3.956552 
3.956600 
3. 956648 
3. 956696 
3. 956744 


Ze 956792 | c 


3+ 956840 
ith 956888 


<o| 3- 956936 


3. 956984 
3+ 957032 
3+ 957080 
3- 957128 
3- 957176 
Ze 957224 
3. 957*T2 
3. 957319 
3. 957367 


9999 


9109 


| 3- 95746? 


73 |3- 957846 


Logatirh. , Num 


] Logarith, 


3-957415 | 9104 
9192 
Zo 957511 | 9103 
3. 957559 | 9594 
3- 957607 9105 


3, 3. 95765 5 9496 
3.95770; | 9? 

3+ 957750 
3+ 957798 


3- 957894} 
3+ 957943 | 9707 
3. 957990 | 9513 


3- 958133 
3. 958181 
3. 959229 
3- 958277 
3. 958324 
3. 958372 
3. 953420 
3. 958468 
3. 958516 
3+ 959503 


3. 958945 | 9133 
3. 958993 [9134 
3.959041 [9135 


51094 


11513.959756 


9132|3, 


3. 9590Þ3J 
3. 959136| 
3.959184 
3. 959231 
3+ 959279 
3. 959327 
3<959375 
3. 959423 
3. 959470 
Ze 959518 


3. 95 9566 
3, 959613 
3. 959669 
3. 959721 


3- 959804 
3. 959852 
3. 959889 
3+ 952947 
3- 959994 
3. 960042 
3. 960992 
3. 960137 
J. 960185 
3. 960232 


— — > —— 
— —— — 


4 
= ' 


- 
—_— 


WS 
[SS ne wL vo vw ww wv. 


"Num Logarith. Num Logarith. ,Num m | Logarith. 
[gizol; . 960756 J471 3.962410 © |9206| 3. 9604071 
19137 ;. 960853 | 9172 5 962464 |9207 | 3.964118 
\913d15, 960851 [9173 3: 962511|9238| 3.964165 
9139} 3. 960398 [9174 13, 962558 |9209| 3.964212 
914013. 362946 1917! 5 *. 962606 9210| 3, 3. 564259 
[9141 { 3- 960993 19176 | 3. 95265 3. 964306 
9142 | 3. 961041191 Ms [2 96: os (gi I2} 3. 964353 
9143 | 3-991083 [9173 { 3, 96:748 [92 2135 3- 964401 
9144 | 3- 961136 9179 j3- 992795 "EW 3- 964448 
91453: 961183 9180 | 3, 962842 | 9215} 3.964495 
19446 3. 961231 9451 >. 962899 |92 16; 3, 964542 
9147 (3.961278 19132 | 3. 962937 |3217| 3. 964589 
[9148 3-961326 9283 [3. 96293, 9218 3. 964636 
9149 | 3.961373 [9184 | 3.963031 |9219; 3. 964683 
15013. 961421 9185 3- 963079 [9220 3« 964730 
9151 |3. 951468 9186 $. 96, 126 |92 9221} 3- 3- 964778 
9152 [3.961516 {9187 | 3. 273 {9222} 3+ 964825 
9153 | 3- 961563 {9188 | 3, 4 Ra 9223} 3+ 964872 
9154 | 3- 961619 |9189 |3. 963368 9224] 3+ » 964919 
1155 {3+ 961658 [9190 [3.963315 (9225; 3» 964966} 
51755 | 3. 961705 [9191 | 3. 963362 9226/3 955013 
g157 | 3+ 951753 [9192 | 3. 963410 9227 | 3. 965060 
3158 }3- 951800 j 9193 | 3. 963457 9228| 3.965107 
J159 |3- 961848 [9194 |3: 963504 9229 j 3.965154 
2160 |3- 951895 [9295 [3 963551 9230 | 2:965201 
0167 |3-59619 2 [9196 | 3. 963599 |9231|3- 965248 
9162 |3- 951990 [9197 |3- 963646 |[9232| 3-965295 
016; | 3.962037 9198 J. $6369} 9233 Jo 965342 
9164 | 3. 962089 [9199 3» 96;740|92;4|3+ 965389 
9165 | 3- 952132 [9200 |3. 963787 [9235|3- 965436 
3166 3. 962179 [9291 [3.967635 1923613. 965483 
91673, 952227 |9292 3. 963892|9 227 |3. 965530 
9158 | 3, 952274 9203 [3.563929 9% 353 965578 
9169 | 3. 962322 9224 |3. 965976 923973 « 965625 
$1703. 952369] 9205 [3. 9640231924013: 965672 | 


F 


4 ES 


> OS DC nn Wore 


A tt 


-- 
$73 


3« 965719 


3. 9663 29 
3. 964375! 


— 


Z- 00,2 


— 


3. 960057 


4 906704, 
3. 96675119 


« 9667 /8 
3. 966845 


wad 


: 


=> — _- — 


3. 96717; 
3. $67220 


9274) 3. 9672 267 | 


Logarith.] Num 


9370 
2277 
9:78 
9279 


9280 


9252 


'2Z 
192 +4 


[9285 
*3 ig 5s @ 


9287 
2288, 


9290 
{ J291 


_ — — 


92 97 
9298, 


93ol © 


3- 968015 
3. 968062 


3+ 966475 9292 , 3. 968103 
3.9 6547|92-3 3.968155] 
3. 5663 \64 | 92 94. 3e 963202 | 
3 96661119: 95 3.998 49|929 oo 


3+ 968342 
3. 968,89 


3. « 9685: 2 


9392 | 3+ 968576 
9: 203; 3. 96862 3 


9.04! 
JQTOT 


9:0: 


930d 
9;08 


9275 | 3967313 |93101 3 


J. SOAGEY 


3. 968716: 
2 I 


J. 908809 
3. 968856 


= Loga: 11th, i Num 


3, 967 360 9;11 
3. 967407 | 9312 
3. 967454 | 9313 
3. 967501 | 93:4 
9289. 3. 9675438159315 
9284 | 5, 56 F3I4 | 5316 
3 96641 9317 

I. 96-688 ! 9318 
3. 965735 9319 
b. 902958 > 
3. 9678281! 9321 
3-9-7875 | 9322 
3+ 2679-2 9323 
vie Ly 957969, 93:4 


$9250, 3, 968 296. 9331 


| 


9299; 3. 9684361 9334 
9300, 3. 968482 | 9325 


9325 
93 6 
9327 
93-8 
9329 


9332 
9333 


3+ 959043 
Z. 969939 
Z- 969136 


— —_ 


5330 


um |[ Logartih, 


3. 968 396 


3. 969182 


3- 969229 | 
3. 969276 


3- 969322. 
3. 963369 
3- 999415 | 


3+ 969462 


3. 969509 
3. 963555! 
3. 969602 
Z- 969648 
3+ 969695 
3- 969742 | 
3. 969788 
2. 969835 
:. 969881 


3. 969928 
3. 969974 
J. Y7vO21 
3. 970067 
$+ yJOLI4 


3. £70160 | 


9337) 3+. 979207 | 


9338 
2339 
9240 


9344 
9242 


9343 


3- 968903 | 9344 


- 963949 19345! 


3- 370252 | 
3+ 970302, 
3+ 9793 346 
3 970393 | 
3+ 970439, 
3. 970486 | 
3 970532 | 


3» 079579} 


_ ——  —__—_—_—— —— — —  - - -— - - 


 a— 7 — - —— - - 


DC ——— 


| SEED. 


3+ 979625 
Z+ 979972 
3. 979718 
3+ 970765 


359] 3. 970811 


J. 97985S 
3+ 970904 


3+ 971924 
J+ 971971 


3. 972O1I7 |: 


3. 972063 
3}. 972110 
3. 972156 


Num 
3J351 
3393 
9333 


9386 | 3 
9387 
9386s! 
9339 


9413 


9414 


9354 
9385 


Lugarith, 


—— 


. 373249 
«972295 
«77234! 
« 57-358 
3+ 972434 

3- 972.480 
3. 97352 6 
$+ 972573 


Wo 


WW Ws 


ty 


|3. 972619, 9 
| 3+ 97-665 
(3+ D7a71L1 


3. 972758 


3+ 973004, 


3. 972850' 


25 [3 972 896" 94 


FL 972943 | 
Ze 972.989 


Num 


9432 
19432 


Logarith. 
3. 973 > Boo 


$+ 973912 


(3-973958 


3. 974204 
3- 974050 
3. 974097 
3+ 974143 
3- 974189 
3. 974235 


3+ 974327 
3. 974373 
9 
3. 974465 


3+ 974511 


3+ 974557] 


3. 974603 


3+ 973935 9433 |3- 974649 


3.973001 


| 9434 3+ 974695 
9400 | 3+ 973127 19435 | 3+ 97474% 


3. 973174! 19436 3. 974787 
Je $73220 9437 (3. 974824 


3. 973266] 
Zo 973313 
3+ 973358 
3+ 97 3495 
$+ 973451 
3- 973497 
3+ 973543 
3+ 973589 
Þ» 973635 
Z« 973681 
3. 973728 
3.073774 


9415 | 3. 973320 


[9438 


9439; 
; 9440. j 3+ 97472 
5. 975018] 
' 3. 975064 | 
3. 975110[ 
[3.975156 


9441 
9442 


9448 


' 3. 974880 
3. 974926 


Z- 975202 


3+ 975-93 


3+ 9753*9 


9449 ; 3- 975385 


3. 972202 


9450 j3« 975431] 


| 3- 97481 


| 3. 975247] 


CO—_—_——— 


{Num | Logari ith, ' No 1 Logartth. Yum Logarith.] 
(19451|3.9 $477 \9486{ 3, 977083 9521 {- 976645 
9 :$213.975523! Harcall 977128 D925 3 978720 
9453 977174] 935233 et 34, 
94 54 3. 975615 9489 (3. 677220 bind | + 
945513- 975661 (9490 $. 977295[9525 ow, 
9456 [3+ 975707 | 94914 3. 977312 9526 $44 
9457 [3+ 975753) 19492 | 3, re lorurk nn 
9459 |3- 975799; 9493 things - Ht CR 
9459] 3+ 975345 '9494 | 3. 977449 j 4 —_ 
94 60 3+ 975891 | 9995 | 3. 977 1 195 | [25301 5 7 
9461 3+ 975937, 9450 3-977 54219531 [3. 979128 
9462 | 3. 97593219497 | 3 9775861953 - 7 onw_ 
9463 [3+ 976028; 9498 3, 9776321953 4 $i 
9454] 3. 976974 9499! 3. 97 1577 (9534 If Pr, 
94653 « 970120; 9500" 3. 977723495351. Ls 
9456] 3. 976100 , 9591; 3+ 97776949535 I SI0009 
9467] 3.976212" 9592 3. 97 444) 6, 37 11 0m 
. 9468] 37976258; ; 9503 3+ 97 Lhe; 344 Hb 4 
' 9469] 3. 9763 04! 9504 3+ 977995, 953 di bead 
9470] 3-976359} 9505 3: 977952] 2548 34 979598 
9471] 3. 976395| 9500/3. 977997 | 9541 3« 979593] 
9472 | 3. 976441 i 9507 | 3. 978043 9542 3 979639 
2473 3. 9: 2G, 187] 9508! 3. 9780894 9142 [3, 977684 
9474] 3.976533 | 9509 3. dry « 6ppt 4 bn 
947 5| 3. 976579: 9510 {nb $45 124979: 25 
9476] > 9766259511 3-970-25[v546j 3: _— 
9477] 3+ 97 6c 3 \- nds 4444 þy _—_ 
3478] 3» ©75716\g91; 3- 978317 f254 ; 3. —_— 
0791 3-972 (9514; 3: 97836319549] 3-979957 
9480| 3.976508 "9515 3. 976408 ate 578 =: 
9481] 3. 97-854 9516 3, 978454 95514 3. - 
: 9382] 3. 976899! 9525 2. 978500 {9552 | 3. —_— 
(94821 3, 975945 [9518] 3. 979545 j9* 0,1 
| 9484] 3+ 976991 [9519] 3. 978591 9554 4: 
9485 $- £77037 1 9520 J. 97862 6 | ADRES 


bo - SH 
>> im ia ike ww io on 'L 
k a 


* Ak « , ® 


y W 


mm 


4 way wo ; WP 


95901} J 


Logarith. 


3+ 989270 
3. 9803-1 
3. 930367 
J« 989412 
2, 9890453 


-Y, 

© 
Wo 
— 
O 
O 
t- 


. 981093 
- 981128 


_ — CC —o—o— wo 


: 981184 
« 931229, 
«9812-74; 
# 981320 
Jo 3. 981365, 


 — — 


7. 981682 
3. 981788] 9623 | 3. 983320 


I. 981773 
. 981818 


9611 
9612 
9613 
9614 
9615 


Z. 931863 
3. 981999 
3. 981954 
A 981999 


” 

WC 
- 
” 

> 
h_ 


5 Sn 
3. 982678 
3 992723 
J. 982768 
3. 982813 
3- 982858. 
3. 982904 
3+ 9829419 
2. 08h00, '94 
3. 983039 
3. 933084 


3- 983265 


9624 Z- 933355 


9525 


{ 3- 933 40D, 


| Logurith. | 


xt 4 5c Lo 


Num Fogarith. 


9626 3. 983445 
9627 3. 983431, 
9628 $+ 30 3530 
9629 3.983581 


5 [9630 3- 983626 | 


| 963 31 (3.983 G71 
19632 3. 983716 
9633 3+ 983 1761 
963.1 3. 983506 
71| 9635. 3. 953 51 


16| 9635 3, 98380e* 


9637 3. 983941 


9638 3, 983« 286 


96393. 98403: 


9649, 3+ 3. 954077 


219641 |5- AE. 
9642 | 3. 984167 

9643 | 3. 9842 12 
9644 |3- 9842 57 
2a 13: $84392 
9646 | 3. 984347 
9647 [3+ 984392 
9648 | 3.934437 
9649 | 3. 9844922 
9650, 3 


9652 [3+ 994517 
9653 i 3+ ten 


$1 gh 83 '7 | 


3. 984527} 
go7n (3 934572 


I 


| 


9659 | 3. 9849: | 
966a |3. 534977 


ILY Logari'h, 
9964 | 3, 985022 
peed (3. 985067 
96 63: J, JIFLL2 
9664 | 3.985156 
9665, Zo 985201 
9506 3. 3.935246 
9667 | 3. 985291 
9058 13. 985336 
9669 | 3. 985381 


99713. 985471! 
96 i 4 985516 
9673 | 3.985561 
9674 | 3. 985506 
9675 Z- 935651 


96:6| 3.935695 

-677|3- 965740! 
9678| 3. 985785; 
9679 }, 93583 I * 
9-850 3-985875 
9503. 985920 
9582 | 3. 935955 


2 986;08 
| «986417 
| . 9386458 


9694 | Zo 
6695 |}. 


9596 
9697 
9698 
9699 
9 700 


9679|3+ 98 5426' 


Q720 


9796 
9707 
19700 
9709 
9710 
97L1 | 
6712 
9713 
(9714 
9718 
971io| 
9917 
9718 
9719 | 


Num Logarith, Num 


as os s iy WI 4 Wh fd [: 


« 936503 [9729 [3.5 
936547 {9730 { 3.988122 


3- 986592 '973 
3Z+ 936637 (9733 
3. 986652 973 3 
3. 98672 27 19734[3 
3. 936771 19735 
3. 98651619730 

3- 986861 [9737 
2. 986906 6738 
3. 986950 [9739 
3+ 936995 [9712 
3. 987040 '9741 
3.987085 [9742 
3. 938712919743 
3- 987174 [9744 
3: 9372199745 
3- 987264 97 46 
- 987308 19747 
» 987353 9748 
« 987398, 974) 
+ 987 442 
« $87 457 9751 
« 957 533 
M408 
3. 957621 | 9754 

- 987666; 9745 


« 99 7710! 9756 


-987755| 9757 
4. 9878021 9:58 
od Ret | * 

3-987744' 9759} 


3 | 6763 | 
9764 | 
2 19765 13 


"X 

| 
3. 99797d 
by 
b 
bs} 


— 
4 


WI 


Logarith., 


"- 986157 
3. 988202 
3. 9682.46 


3.989291 | 


3. 208336 
. 938; 280 
- 988425 
«988469 
3.988514 
3.938559 
Fo 988605; 
3. 988648 
3. 988692 
$o 988737 
3+ 938781 

3.988326 


wo Vo =: 


ns 


#4 43 Ss Ss 
S 
SS 5 £ 
—_— 
[*.# 
t 


989271 
. 989316 
- 039360 
. 939405 
« 989449 


>= _—=— — e_— 


«959424 
« 989538 
«989583 
J. 9389627 


44 43 44 4 #4 


! . G8B9672 


nn ns 
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N= —————————————— ———}_ 
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| 


ww 19 
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9766 
9767 
9763 
9769 


19222 


977 4 
977% 
9773 
9774 
9175 


Num 


Logarith | 


Z. 3. 989716 
3. 989761 
3}. 989805 
3. 989850 
3. 989894 
3. 989939 
3. 98998; 
3. 990027 
3. 990072 
J. 990116 


9776 
9777 
9778 
9779 
9980 
9781 
9782 
9783 
9734 
9785 
9786 
9787 
9788 
9789 
9790 


9791 
9792 
9793 
9794 
9795 
9796 
97 97 
9798 
9799 


{ 


3. 9/034 61 
3. 9,0205 
J. 990250 
3. 990294 
3: 999338 
Z- 9993d3Z 
3+ 990427 
3. 990472 
Je 990516 
3. 990560 
J. 2. 990605 


3. 990694 
3. 990738 
L_—_ 
3. 9908 27 
3. 990871 
3. 990915 
3+. 990960 
3. 991004 
3. 991048 
3+ 991093 
3. 991127 


2. 991481 


| 9890 3. 991226 


[Nom | Loy 


3. 990649 | 982 


9801 
9802 


9803 | 3.921359, 
9804 | 3.991403 
9805 |3. 
9806 | 3. 991491 
807 | 3. 9215:6 
98958 
9809 | 3. 991624 
9810 3. 991659 


9811, 3, 991713 
9812 ' 3.991757 
9813|3. 9918014 
9814 | 3. 991846 
98153 991890 
9816} 3- 991934 
9817 | 3- 991978 
9818 | 3+ 992023 
9819} 3» 992067 
9820; 3+ 922111 


9821+ 3. 992155 


9823! 3. 992244 
824'3 2. 992288 
9825! 3. 992332 
9826, 3. 992376 
9827 3. 992 4" 
9828! 3. 992455 
9829 3.99- 509! 
9830 
9831 
93 S | 


3+ 992 
3. 99: 641 


3. 991580, 


2 3.932199] < 


9838 
9839 


Cee OO > —— — _— w— — 


}, 591570\9836 
3. 991314j9837 


3+ 992951 


9840 |3. 992995 


841 
3842 
9843 
9844 
94x 
9846 
9547 
9848 
9849 
9850 
9851} 
9852 
9853 


9861 


9862. 


9863. 


3+ 993039 


3- 993083 
3+ 993127 
3+ 993i71 
3+ 993215 
3- 99; 259 
Z- 993393 


Z+ 993348 | 


3» $93392 
3. 993436 


3. 993480 
3« 993524 
Z- 993568 
J- 993612 
3+ 993656 
3+ 9957cO 
3- 993744 


; 3+ 993768 
3+ 993832 


£ 3- 993876 
3-993921 


3. 993965 


3+ 994009 


9864 | 3- 994053 


| 9367 


3 992553 | 9865: Zo 994097 


- 


Z. " ante; 


9833 | 3. 992686| 9868 3.994229 


9834 Z- 992730 
9835 3. 992774 


9859 
[9870 | 


3+ 9942773 
3. 9943271 


| 


Ss © 


[ 


9877 
9978 ; 
9879 | 
9389 
2881 
9882 
9883 
9334 


\& \S 
&9 C9 
\& \Q 
\5 &© 


9885 | 


" ECILLAL 


9870 {3.994584 [9911 ,. 


3. 994025 
j+ 994659 - 
3. 994713 
3- 994756 


3. 994800 , 


13. 9948 +4 
3+ 994885 . 9918 3, 3995324 9953 


J3% 
Ze 994976 | 
Ze 995020 
3. 995954 
Ze 995108 
TI-LALSES 


I. 995240 
J. 995254 


| 3- 995328, 
3. 995371 


3+ 995415; 
$+ 995459. 


3+ 995547 


| 3. 995591 


3. 995635 


3- 995120 6} 


3- 995503 | 


Jo 995679 | 993 v1 
3 99;722 [9937 | 
3. 995756 19930 
| 3. 995810, 9939| 3. 


— 


(9922 3 Ze 995098 
9397 


-” HWIMG \' oi 


96 1 17 
99102 3 996161 
9913 ,3. 299205 
991413. 999248 
9915 . 3. =_ 
99163 
'99: iy | 


5330 


"0 $9 


[9919] 99-40 

19920 | 996511 
< <=zxrx 990555 
1992.2 > (3. » 926599 
[9973 j3. 9959.3 
2924 , 3. . 996686 
99-5.\ 3- 999730 
99251, 99677 4 
992 713: g9,6S10 
9928 \ 3, 996861 

9939 | 3, 999995 
£2 996949 
'973 bodibce- 
[1932 » 9970? 

9933 997984 
99341] Ze 937122 


WI m_ \--42 


Ws WH. 


eden. 
3. 997299 


0973.12 
_ 


« 9976-19 
«997211 (9972. 


Nam L »garith- == Logarith | Nunn 


9871 [3, 994301 
9872 |3. 9944995 ; 
(9373 |3. 994449 |[9208, J 030925 0944 
93874 ;Þ ePOEgNT [9209 3. one 5 9944 


— 


3 +1 


* 22534» 1994? 


9946 
[9947 


995} 


FELES 
0350! 


quan 


$951 
995%; 


9954 
9955 


EE GD 


9960 


1997 2 
19973 |: 
19975 
1997 ) 


| 
| 


2! 4+ 990215 


ETD CEE wat. tees 


Log1rith " | 


3+. 99743) 
3. 29747} 
$+ 997517 
3+ 997591 
$ 977994 bf 
3. 997043 
J. 997092 
3$+997735 
$*» 997779 
3+ 997523 
3. 997865 
3 997930 
3. 997954 


\ 


_— 


LL 
A CG In 


— a 6. - Bo. . -& Re 


Cw rr rrt_— rn e—_ ——_—_— 
— 


i —— XY % 


\ CO rol al OOO 


3. 9935259 
3. 9983 02 
998346 
999390 | 
« 998433 
3. 998477 
3+ 9955 50} 
3- 998564 
* 968508 
3. 998551 


Ws wo >) Ws =o 
. 


098792 
98825 


© 
«9c 
& 


3J- 995854 | 9940} 3.997 


3. 999090 
3. 999043 
3. 999097 
3. 999130 
3. 999174 
}. 996217! 
3. 996261 


3. 999348: 


FOIney 9994 


| Logarith. Num "Logarich. j== 


3. 998956 
9977 
| 9998 
| 9979 
| 9980 


9981 
9982 
9983 
9984 
9985 


9986 
9987 
9988 
9989 
99 90 
9991 
9992 
9993 


9995 


3$- 999391 


I O00 


3. 999609 
3- 999652 
3- 999695 
3- 999739| 
3. 999782 


9996 \ 3. 999826 
3. 999435 | 9997 | 3. 999869 
3. 999478; 9998 | 3. 999913 
3. 999522| 9999 | 3. 999956 
3. 999565 


Logarith. | 


4. 000000 


—— 


Place this Lat at the Tatter end of the 
Tables of Logarithms. 
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THE 


DescrIPpTiIoN and Uss | 
OF THE | 


Logarithmical T ABL E | 
PROPORTION 


The TABLE aſcribed. 


"OC 


He Talle contains the firſt Ten Chiliads 

; of the Logarit»ms , of all Abſolate Nums« 

. bers from One to Ten Thouſand. In 

each Page of the Table are contained Six 

Rowsor Columns. Ta the Firlt, the Third, and 

the Fifth (towards the Left Hand) are contain- 

cd all Abſolute Numbers, beginning at 1, and (© 

on by 2, 3,4 5, 6, &c. to 10000, (having the 

word Num- at the head of each Column) which 
i5 the laſt Number in the Table. 

L, Then 


— 
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Then, in the Second, Fourth and Sixth Rom 
or Colums of every Page, are contained th 
Proportional-or Logarithmical Numbers, anſwer 
ing to each ebſolute Number , againli which i 
ſtandeth, and theſe Columns have at the head f 
them the word Logarith. 

The Numbers being thus diſpoſed in the ſeve 
ral Pages of the Tablc, it is calie to find what 
Proportional or Log arithmical Number anſwers to 
any #bſolnte Namber that ſhall be required, Or, 
on the contrary, if any Proportional or Logarith- 
mical Number be given, it will be caſte to find the 


. abſulute Number to which it belongeth. 


For , if you find your abſolute Number in any 
Column of the Table, (under the Title | Nam.) 
That Number that ftandeth in the next Column 
to it, on the Right Hand, under the Title 
{ Logarith. } is the Proportional os Log arithmical 
Number thereunto belonging. 

And on the contrary, In what part of the Ta: 
ble ſoever you find any Proportional or Logarith- 
mical Number , that Number which ftandeth in 
the next Column on the Left Hand thereof, ts 
the abſolute Number belonging to that Logaritb- 
mica! Number (0 found. 

'And note further, That all the Logarithmic2! 
Numbcrs between a and 10, have a Cypher be- 
tore them thus, oz All Numbers between 10 
and 100, have the Figure 1 before them, thus, 1 3. 
All Numbers between 100, and 1000, have the 
Figure 
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Figure 2 before them, thus 23 Andall Numbers 


berween 1000 and 10000, have the Figure of 3 
before them, thus 3. . 


And , that what Thave here delivered may be made 
plain, T ſhall give Examples thereof in the t woful- 
lowing Propoſitions. 


TROP. L 


Any Abſolute Number being given , how 
to find the Logarithmical or Proporti- 
onal Number thereanto belonging. 


Et it be required to find the Proportional or 
Logarithmical Number belonging to 17. 
Turn tothe Table, and in the Firſt Column of 
the firſt Page thereof, you ſhall find 17 under the 
and right againſt it, towards the 
Right Hand you ſhall find this Number, 1,230449 
which is the Logarithm thereof, In like manner, 
in the ſame Page you ſhall find 45 undzr [ Num. ] 
againſt it, ifyou find 1,65 3212, which is the Lo= 
garithm thereof. Again, in the ſecond Page of 
the Table, if you look for the Number 136, un- 
der the[ Num againſt it you ſhall find 2,133539, 


| which is the Logarithm thereof. And this courle 


ou are to obſerve through the whole Table,and 
ſo ſhall you find, that : 
L 2 The 
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6 O, 778151 
| J.8 : Iz 68124; 

The Logarithm of 45 F- will be 2, 63948 
6782 3» 83135} 


And by the Converſe of what is here delive- 
red, you may find the Abſolute Number an(wering 
to any given Loparithm, as in the following. 


 — 


PROP. II. 


A Logarithmical or Proportional Num. 
ber being givez , to find the Abſolute 
Number thereunto belonging. 


Et it be required to find the Abſolute Number 
belonging to the Logarithm 1,230449. 
Look in the Table , and in the firſt Page thereof, 
and caſting your Eye down among the Numbers 
under the word | Logar. | you ſhall tind this Num- 
ber to ſtand juſt againſt 173 or you ſhall find 17 
to ftand on the lcft hand of it; wherefore 17 is 
the Abſolute Number belonging to this Logarithm. 
In like manner,if the Abſolute Number belonging 
to this Logerithm 1,653212, were required 3 (cek 
for this Number under the word { Logar. | 
and on the left Hand of it you ſhall _ 45 
WINCH 
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which is the Abſolnte Number thereunto belong- 
ing. Again, 136 will be found to be the Abſolute 
Number belonging to- this Logarithm 2,133539% 
And by the ſame Method you may find, that- 


The bale $2775151 gilt be( © 


Number an- 1onndy » found : pe 
{wering to 2.831358 to be 6:82 


And fo of all other Numbers compriſed in this 
Table, which are all Numbers under 100900. 


Caution. 


But when you have a Logarithmical Number 
given, (which when you look for) you cannot 
find it in the T2ble,you mult then take the neareſt 
Number thereunto, and the Abſolute Number 
which ſtands againlt it,is the neareſt whole Num+ 
ber , which you mult take For, to inſtance in 
Fratjons, | ſhall at this time forbear to ſhew, we 
having no uſe thereof in this following Treatiſe, 
But thus for the 


7 632587 4 
Abſolute Number" 
En to this 1,382114( you multi J24. 


: 2.690003 take 496 
Logaruthm 2.886201 765 


And fo of all others. And let this ſufhce, for 
the Deſcription, now follows 


L 3 THE 
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E24h233:3443$34$00:$244330 438 
FEECEEDESEDESAITTA ES EEE SEE Hee 
THE 


CSE. of the 


TABLE. 


I rh AKITHMETICK. 
O paſs by Addition and Subſtraftinn of 
whole Numbers, as being a thing COM» 


Ti toall Mcn 3 1 ſhall procced to Mu.» 


tiplication, Diviſion, the ExtraCting of the Square 
and Cybe-Roots, and working of the Ryle of 
Prnportion , as being ſuch parts of Arithmetich , 
which tend wholly to the matter intended in 
this Book. And therefore 1 ſhall begin with 


MULTIPLICATION 
By the Tables. 


To perform Mulnplication by the the Table, 
yorr mult add Lozarithms of the two Numbers to 
be Multiplied together, and the Sum of them will 
be the Logarithm of the Number produced by 
that Multiplication. 


Example 


$34 
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Example 1. 
Let it be required to Multiply 43 by 25. 


Firſt, Set down the 

two Numbers to be [43 —— Log. 1,633465 
Multiplied one under | 25 —— Log. 1,397940 
the other, as 43 and | — 
25, and by the fide J 1075—Logg. 3,031408 
them ſet their reſpe- 
ive Logarithm, ſo the Log. of 43 is 1,633468, 
the Logarithm of 25 is 1,397240, which being 
added together , the Sumof them is 3,031408, 
which Logaritbm being found in the Table , the 
abſolute Number anſwering thereunto , is 1075 3 
and fo much is the Product of 43, being Multi- 
plicd by 25. 


Example 2. 


Let it be required to Multiply 163 by 48. 


Set the Numbers 
down , as in the | 163—— Lop. 2.212187 
Margin, to find the [ 49 —— Log. 1.681241 
Log. of 163, which + — 
is 2.212187, aud | 7824 Log. 3,393428 

{et it down by it3 
Alſo look the Logar. of 48, which is 1.681241, 
theſe two added together, produce 3.893428, 
the abſolute Number belonging,to this Loyarith, 
will be found to be 782 4, and ſo much is the Pro» 
duct of 163 Multplicd by 48. | 
L 4 Example 


=_ ET _—_ _ _ 
— > —— - _ 

_ — - =_ _- 
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Example 3. 
Cet it be required to Multiply 202 by 31. 
The Numbers 


being ſet down, | 202—Logar.—2,305351 
and the reſpective 31-—Logar.—1,491361 


 Logarubms by a ——_ 


them, and added | 6262—Logar.— 3,796712 
rogcther, the Sum | 
of them is 3,796712, the Number anſwering 
thcreunto, is 62625 and fo much is the Product 
of 202 being Multiplicd by 31. 


SF ISTON 


By the Tables. 


As Mu'tiplication by the Tables was performed 
by Addition, ſo Diviſion by the Table 15 peiorm- 
ed by Subftration, Whercfore to perform Diz- 
fion, you muſt Sabſtrat the Logarithm ot the 
Number by which you are to Divide from the 
Logarithmof the Number which is to be Divided, 
and the Number whieh Remains , ſhall be the 
Logartthm of the Quoti- nt. 


Example 1: 
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Exampe 1. 
Let it be requircd to Divide 1075, by 43. 


Firſt, Sct down 
£,0314058 the Log, } 1075— Log. — 3,031408 
of 1075,the Num- 43 — Log. — 1,633468 
ber to be Divided ) — 
and under it (et 2 5— Log. — 1,397940 
1,633468, the Ly- 
garithm of 43, the Number by which you are to 
Divide, Secondly, Syb/ir:& the Icfſer from the 
greater, 2nd the Remainer will be- 1,3979,0, 
Vhich Lgarihmbcing found in the Table , the 
Abſolute Number anſwcri! "g thereunto, 15 25, 
which is the Quotient, aud {0 many times is 4.3 
contained in 1075. 


Ex: my! 'E 2 
Let it be required to Divide 7824 by 4S: 


Set the Numbers | . 
and the Lagarithms | 5824— _ ——2,393428 


| proper tO them down | 2 $—L92.—1,681241 


2S in the Margin. LCN | _ 

Sibttract the Logar. | 163—-L99.—2,212187 

0: 45, trom tie Le. 

of 57 24, and there will remain 2,212187, the 

4 024riihm Ot 163, anc tn:t 15 the Quotient of 
34t Diviiion and [© many tins 1s 48 contained 

Li) 70 24 

Example 3. 
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Example 3. 
Let it be required to Divide 6262 by 202. 


6262——Lopar. 3.796712 
202 — Logar. 2.305351 


31 —— Logar. 1.491361 


Set the Number and their reſpeive Logarith, 
by them or in the Margin 3 then Subſtract the 
Logar, of the leſſer Number, from the Logar. of 
the.greater Number, and the Remainder will be 
T-491361, the abſolute Numbering whereunto 1s 
31, and ſo much will the © wotteur of 62632 be- 
ing Divided by 202 be, as in the Margin it is 
plain. | 
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SETTLE EIIII NA SEIDIIIIEENS 
To Extract the 
SOUARE& CU B E-ROOTS 
By the TABLES. 


I. Of the SCOoOuaRker-Roor, 


He Sqzare-Root is Extradted by taking 
half of the Lrgarithm ot the Given Num- 
ber whoſe Root is required, tor the Log a- 


r:bm Remaining, ſhall be the L-garithm of the 
Root ſought. 


Example 1- 


Let it be required to find the Square-Root of 
4350- + 

Set down the Logarithm ther:of , which ig 
3.639085, and take 
the halt thercof, which | 4356. Lgar, 3.639088 
is 1.89544, {02 Ablo- the balf. 1.819544 
late Number an{wer- 
ring to this Lgari-hm 1s 66,and that 15 the Squares 


R9 t of 6, 
wore” MY Example 
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Example 2. " 


Let the Square Root of 9409 be required. 


Set down the Log. 
thereof , which is | 9409—Log.—3,973543 
3.973543, and take the balf. —1,986771 
the halt thereot , 
which is 1,986771. The Abſolute Number an- 
ſwering to to this Logaritbm is 97, and that is the / 
Square Root of 9409. 


Example 3. 


If 66 be a Rot given , what is the $qxeare 
thercof ? 

Set down the Lzsgari:hm of the Rooz given,66, || of 
whichis 1.819544, and double the ſame, the 
Sum 25 3,639088, the Ab/9/ute Namber anſwer- || 3, 
Ing ti.;cto,1s 4356, and thats the Square Nums || is 


ber, ot which 661s the Revs. + tt 
go T” b 
| R 66 —— 07 ar, ——1,81 9544 —— Roots 
Wi 4356——TLogir. —3,369c88 Sqaare 


c 


re, 


ft 
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II. Of the 
CUBE ROOT 


A 


Let it be required to Extract the Cube Roog 
of 4913+ 

Firſt , Find the Logarithm of 4913, which is 
3,691346, and take a third part thereof , which 
Is 1,230449, the Abſolute Number anſwering to 
this Logaritbm, is the Cxbe Root of 4913 ,and will 
be found tobe 17. As followethin the Example. 


S the Sqrare Root was obtained by P arti- 
on , or Dividing by 2. The Cube Roox 
muſt be obtained by Tripariitzon, or Di- 
viding by 3+ 


Example 1. 


4.913 — Logar. — 3,691346 — Cube. 
17 — Logar, — 1,230449 — Koot. 


Example 2- 


What is the Cube Root of 729 ? | 
The 


_ 
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The Logarithmof 729 is 2,862727, one thit! 


part whereof is 0,95 4.242,and the abſolute Nun $8 


ber anſwering thereunto is 9. So159 to the Cub $4 
Root of 529, as followeth. 


729 —— Lopar. 2,862727 Cube, 
g ——= Logar, ——0,954242——Root. R 
Example 3. 


1 


Let 17 be a Cubick Number given , whoſe Roy 
is required. | 

Firſt, Set down the Logarithm of the Rog 

iven, namely 17, and Multiply it by 3, the 
- ab will 7 p'y } 2 3 bo 
be 3.691347, | 179— Log. 1.230449 Row 
whoſe Ablo- ' 4913—— Log. 3.691347 Cub: 
fute Number 
is 4913, Which is the Cube of 17, asin the " 
Example. 4 


ne thi! 


't Nun 
Ie Cub 


ube, 
v8 t. 


e Roo 


e Rog 
, the 


Rog 
Cubz 


n the 
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To work the 


RULEof PROPORTION 


Commonly called 


The GOLDEN-RULE, 
By the TazLE.: 


He Rule of Proportion, is to find a fourth 

| Number to any three proportional Nume 

bers given 3 And to work any Quetliion 

in this Rule direct, you muſt, Set down the Loga- 

rithms of the three Proportional Numbers in order 

one under another , then add 1be ſecond and third 

Logarithms together, and from their Sum Subſtract 

the firſt Logarithm, ad tbe remainder ſhall be the 

Logarithm of #hat Number , which anſwers the 

ueliion. 

V Example I; 


If 45 Ells of C'oth coſt 30 1. what ſhall $4 


Ells of the ſame cot? 
Firſt, Set down the Logarithm of 45, and un- 


I derit the Logarithm of 3o , and under that the 


To 


Logar. of 48, in the ſame manner as here is done 3 
It 


$$$4$$$+$00:35$$$4:$$63404440 
$56$$pp$$$$:$4$$$5:44$p$4$$+ 
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The Logarithmof 729 is 2,862727, one thir 
part whercot 15 0,954.2.42,and the abſolute Ny 
ber anſwering thereunto is 9. So is 9 to the Cu 
Root of 529, as followeth, 


729 ——Logar. 2,862727 Cube, 
g —— Lopar. 0,954 242 Root. 


Example 3. 


Let 17 be a Cubick Number given , whoſe: R:: 
Is required. 

Firſt, Set down the Lrgarithm of the Ry 
given, namely 17, and Multiply it by 3, the 
Product will 
be 3.691347, | 17 
whole Ablo- 
fute Number | 
is 4913, Which is the Cube of 17, aSin the 
Example, 


Log. 1.230449 Rt 
4913—— Log. 3-691347 Cube 


_— f 
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To work the 
RULEof PROPORTION 


Commonly called 


UThe GOLDEN-RULE, 
. By the Taz LE. 
iſ 


T He Rule of Proportion, is to find a fourth 
Fw Number to any three proportional Nuyme 
bers given 3 And to work any Queliion 
n this Rule direct, you muſt, Set down the Loga- 
ithms of the three Proportional Numbers tn order 
ne under another , then add 1be ſecond and third 
Logarithms #:gether, and from their Sum Suvſtratt 
the firſt Logarithm, 444d tbe reminder ſhall be the 
Logarithm of #hat Number , which anſwers the 
Quetiion. 


[4 


Example bi 


If 45 Ells of C'oth coſt 30 1. what ſhall 84 
Ells of the ſame coli? 

Firſt, Set down the Logarithm of 45, and un- 
derit the Logarithm of 3o, and und:r that the 


Logar. of 4$, in the ſame manner as here is done 3 
It 


If 45 Ells 


Coſt 30 Pound — 30 Log. 
W hat 84 Ells — 94 Lig. —— 1.924279 


Sum of the ſccond and third 
Firti Number being Sub- 
ltracted, leaves 


C ——1,748188 


Secondly., Add the ſecond and third Lyz; 
rithms togectiier, and thr Sum 15 3,40140 
from wh ch Sabliract. the tirft L garithm, 
1,653212, and the Remainer wiil be 1,7. $18) 
which is the Log.2rzihm of 56, and fo many l. wi 
48 Ells colt. 


If One P:und of any Co 1mm $4 coſt 18. 2d. 30 
or three farthings, what ſball 112 l. or C; Grelit 
that Cimmoity cet f 


I --— Q, ©SSOOO 


Coſt 63 fur. Log. — 63 —— 1,799340 
What 112 þ. Log. —112 


2,049218 


amt won woomuy an——_—_———oe Ay 


Sun of the ſecond and third-—3,848358 


Set down the Numbers as above. then :\, 
ſecond and tiurd Logarithms togetler, their Sun 
is 3,$48555, [rom which the frti L garit "mi! 


taine' 
lira 
her © 
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ſhould be Subſtrated, but ſeeing that is 0.000000 
the Logarithm ſtil] remains as it is, and is the 
Logarithm of 7056, and fo many Farthings will 
112 /. colt. 

Now to know how many Shillings is con- 
tained in this 7056 Farthings. You muſt Sub= 
liract the Logarithm of 48 (winch is che num> 
ber of Farthings in one Shilling. ) 

Which is 1.681 241 
From the Logar. of 75056 — 3-848558 


| m—_—— 


The Remainer will be -2-167217 
Which 1s the Logarithm of 147, and ſo many 
I Shillings will 1 12 /. coſt. 
In the working of the Rale of Three by theſe 
Tables , you are to obſcrve , that if the Fhird liritM 
Number be greater than the Eft Jithe Fourth | 


F Number will bele(s than the Sccond 3 you mtft 


add the Logarithms of the Firſt and Second 
Numbers together , and from the Sum of them 
Sublira& the Logarithm of the Third, and the 
Remainer ſha}l be the Logarithm of the Num- 
ber which anſwers the Queſiton, as in the Ex+ 
amples following. 


Example 3. 


If 60 Bricklayers can make a I 31: containing any 
Number of Rods in 45 4»ys, how many days 
will 40 Bricklayers be 4 bx1lding of the like I all? 

M Firlk, 
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Fir , Set down the Numbers orderly as ya 
ſce done in the Example following. Then adi 
' the Logarithm of 60, and the Logarithin ot 4; 
together , their Sum will be 3.431363, fror 
which Sublira& the Logarithm of 40. and ther: 
will remain 1.329303, the nearefi Logarithm t, 
which being found in the Table , is 18360748 
whoſe Abſolute Number is 67 3 and fo man; 
days will 40 Bricklayers be about the fame Wall: 
And on the contrary , if the Third Number bel, 
les than the Firſt , the Fourth Number will be ( 
greater than the Second - 
By the Example it is plain, 

If 60 Bricklazers — Log. 60 — 1778151 

require 45 days — Log. 45 — 1.653212 


Let 


What 40 Bricklayers — Log. 40 — 1.602060 


——__ 


— 


The Sum of the Firſt and Second —3.431363 
The Third Logar, Subſtracted — 1.529303 

The neareft Abſolute Number anſwering to 
this Logarithm is 67, and fo many days will 40 
Ericklayers be about the {ame piece of work that 
60 would have done in 45 days. 


Example 4. 


If a Cloſe will Graize 310 Horſes 6 days , hw 
. many Horſes will the ſame Cloſe Graize far? 

days ? 
Set 
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Set the Numbers down as followeth 
If 6 days —— Log.——0-778151 
210 Horſes —Log.210—2-322219 
pn—n———_ __——_—GC 


What 7 days —7 Log.—0.845098 


G—_— 


Kum of the Firſt and Second-—3.100370 


ſhe Third Logar. being Sub- 
firaced, =. is" hn  TENNE 

Which is the Logarithm of 180, and ſo many 
aſes will the ſame Cloſe Graize for 7 days. 


MENSURATION 


O F 
Plain Geometrical F igures 
| By the 
TS 3 AB L El: 
| add 
| wh 


. Are: 
[To Meaſure aGeometrical Square, | *'* 


Geometrical Square is ſuch a Figure whoſe 
A 4 lidesare all equal, and whoſe 4 Angles 
are all right Angles, as iS the Figure A. 
To Meaiure {uch a Square, ſet down the Lo- 
garithm of the fade of the Square twice, and add 
[1 them together , the Sum ſhall be the Logarithm bee 
| of the Area or Content, 


E * amp. 


& 
& 
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Example. 


» 


Let the fide of the Square Abe 97, what is 
the Area thereof ? 


Ks. 46 


YE SS 
”7 ode 7 


BD : | 


Set down the Logarithm of 97 twice, and 
zdd them together,the Sum of them is 3-973542, 
which is the Logarithm 9409, and that is the 
Area or Content of that Geometrical Square whole 
fide is 97. AS by the Work appears. 


97 Log. 1.986771 
g97——Log.——1.986771 
9409 ——Lyg. 3-97 3542 
Thus it the fide of the Square*had 
Inches The Con: C Inches 
"mn Feet tent would JFeet 
97 YYards have been YYards 


Pole or Rods 9409. Rods,e*c. 
M 3 II. To 
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Il. To Meaſure the Long-Square , or 
Parallelogram. 


7 A Long-Square or Parallelegram is a Geome- 

trical Figure, whoſe oppolite fides arc & 
qual, and Parallel, and whoſe Angles are right 
Angles, as is the Figure B. 

To Meaſure ſuch a Figure , add the Loge 
rithms of the two unequal ſides together , the 
Sum of them ſhall be the Logarithm of the Con 
tent or Area, 


Example 3. 
Let the Length of the Longe Square or Parale 


fogram be 132, and the Breadth thereof 42 
What is the Content ? | 


(167) 


Add the Logarithm of 4 2, to the Logarithm 
of 132, the Sum of them is 3.74383. which 
is the Logarithmof 5544 , and that is the Area 
of the Paralelogram, 


6 See the Work, 


Length=—1 22—— Log. — 2.120574 
bY Breadth—— 42—— Log. 1.623249 
1c een e—_—_ 


v | Content—5544— Log. — 3.743823 


Thus if the Long-Square B were a piece of 
Land,and ſhould contain 132 Perches in Length, 
and 42 Perches in Breadth , the Content would 

e- Þ be found to be 5544 Perches — Now to know 
2 | how many Acres this Piece is, 

Subſtra&t the Logarithm of 160 ( becauſe 
there are 160 Perches in one Acre) out of the 
Logarithm of 5544, and there ſhall remain the 
Logarithm of the Content in Acres. 


Thus, 
5544—Log-——3-743923 
150 Log. ——2.204120 
Acres 35 fere—Loz. 1.539703 


M 4 II. To 
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HI. To Meaſure any Triangle. 


\ 

| A Triangle is a G:ometrical Figure conliſting 

of three Sides, and as many Angles, as is 
the Figure C. In which Triangle, and in all 0. 
thers(in this caſe )the longeſt fide thereo! is call. 
ed the Baſc of the Triangle, and a right Line 
drawn from the Angle, oppolite to the Bal, is 
called the Cathetus or Perpendicular. 


To Meaſure all ſorts of Triangles , There are Four 
ry, Lut prixcipaly Two, Viz. 


1. The Logarithm of half the Baſe, being 
added to the Logarithm of the Perpendicular, 


"giveth the Logarithm of the Arca or Content, 


Or, 
* 2, The Logarithm of halt the Perpendicular, 


added to the Logarithm of the whole Baſe, 
Siveth the Logarithm of the Area or Content, 


Example. 


H; 
Pe 


At 
Il 
add 1 


lar, ft 
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Example. 


In The Trianglc C Let the Baſe be 214, and 
the Perpendiculer $8, and 1xt the Area of the 
Triangle be required. 


Wu O0£ $6 Se. 
o "Ls 1 


C 


ooo 


- FF _ 


4 1, To the Logarithm of half the Baſe 107, 
add the Logarithm of the Perpendicular $8, the 
dum of them is 3.973866 , which 1s the Loga- 
ithmof 9416, and that is the Area or Content 
of the Triangle. 


, | Half the Baſe—1c7—Lyg. —2.029384 
| Perpendicular — 858—Ly.—1.944452 
Area ———9416—Loeg.—3 973866 

Or, 


2. To the Logarithm of 214, the Whole Baſle 

add the Logarithm of 44 halt the Perpendicu- 

| lar, the Sum will be 3.973866, and the Content {jþ 
9:15 as before. It; 
The || 
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The Baſe 214 Log. 2330414 
Halt the Perp. 44 —Lg.——1.643452 
Area 9416—Lrog.——3.993566 


IV. To Meaſure a Trapezia. 


Tr apez33,is a Figure conſiſting of four un- 
equal Sides, and as many unequal Angles, 
as the Figure D. 

Before the Trapezia can be Meaſured , it muſt 
be reduced into two Triangles, by drawing of a 
Line from two oppoſite Angles thereof , which 
may be called the Common Baſe of both the 
Triangles; upon which Baſe, from the two op- 
polite Angles, let fall two Perpendiculars. The 
Figure being thus reduced into two Triangles, 
may be meaſured as in the laſt foregoing Precept. 
But more readily the two following ways. 

I. Fhe Logarithm of the Sum ot the two 
Perp<ndiculars being added to the Logarithm 
of the Area, or Content of the whole Trapezia- 


Exs mie. 


In 


102, 
giher 


aS in the Work. 
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Example. 

In the Trapezis D, Let the Common Baſe be 

102, and let One Perpendicular be 13, andthe 
aher 39. And let the Area be required, 


The two Perpendiculars 13 and 29 added to- 
gether , make 52, the Logarithm whereof is 
1-716C03, to which add 1.707570, the Loga- 


-Jrithm of balf the Baſe, the Sum of them is 


1.423573, Which is the Logarithm of 2652, 
and that 1s the Area of the Trapezia. 


Sum of Perpend. —52—Log —1.716003 
Half the Bale 51— Log. —1.707570 


—_— 


Area 


— 2952—Ly.—3.423575 
Or, 
2, To the Logarithm of the Baſe , add the 
Logarithm of half the Sum of the Perpendicu- 
lars, the Sum ſhall be the Logarithm of the Area, 


The 


© 
= 
S © ”@@© 
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The whole Baſe — 102—Lo.—2.008699 
Half Sum of Perpen.— 26—Lyg.— 1:41 4973 
— 


Area as before —— 2652—Log.—1.413573 


———— 


V. To Meaſure Irregular, or many ſided may 


Right Lined Figures, 6d al 
LI Figures whoſe Sides are above 4, and 
whole Sides and Angles are uncqual,muli If 


firſt be reduced into Trapezias and Trianglcs, 
and then mult be Meaiured by the Rules of the} ©© 
two laſt toregoing Precepts: An Example 
whercot you have in the Figure noted E. 
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VI. To Meaſure Regular Polygons. 


E!:r Polygons, arc ſuch Figures as confilt 

5 of equil Sides and Angles, and which 

4 may be be inſcribed ina Circle, and circumicrib- 
d about a Circle, 


d ( 50 Pentagox 
i C Hexagon 
| If the Polygon J) -M\ Sides,it is # Seprtupon 
| conliltof '} S((calleda YO ger 
le 9 Ncnagos 
Y1O Cecayon 


Examples of all which you have in the fol- 
lowing Figures, FG HK L and M. 


Penta or. 


Nonaaon 
cos, * 


Deca,qon 
gy "My 


\h 


M 
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Pentagon LS : 
G rich Hexagon <m within the 


| Heptogon Circle. 
And, 
Ofogon " : : | 
eng circumſcribed about 
rhe > Ciacde 
Pecog on 
/ in tbe Menſuration of all theſe Regular Polygons, 


tbere 35 one General Rule, and that is this. . 


To the Logarithm of the Sum of half the Sides 
the Polygon, add the Logarithm of the length 
{a Perpendicular let fall from the Centre of the 
ircle, to the middle of one of the Sides of the 
"lygon 3 the Sum ſhall be the Logarithm of the 
& of the Polygon. 

Example, In the Pentagon marked with the 
ter F, 

Let the Perpendicular be 14 , and let one fide 
the Polygon be 24, and let the Arca of the Per- 
yn be required. 

The Sidebcing 24,And there being 5 of them, 
e Perimeter of the Figure will be 120, the half 
hereof is 60. Wherctore add the Logarithm of 
, to the Logarithm of the Perpendicular 1 4, 
ne Sum of them is 2.924.279. and the abſolute 
umber anſwering thcrcunto , 1s $40, and fo 
uch is the Content of the Pertagon F, as by the 
drK appears. 


Semi- 
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Semiperimeter—60 Log.—1.77815r 
Perpendicular —I, Lg. —1.146128 


| |; agents N 
| 4 Di 
B! Area —= $40 Lyg,—2.924279 
VIE. Of the Circle, 
| - \ WCircu 
1 1- The Diameter being given, to fixd the Cir 
[ft cumference. 
The Proportion 1s : . 
As 7 i- tO 22. 4 
Sois tlic Diameter, to the Circumference. 
Wherefore, to find the Circumterence of ary 
Circle whote Diameter is given. Add the Lo- 
 garithm of the Diameter given , to the Logs w 
rithm of 22, and from the Sum of them Sub Loga 


it ftra& the Logarichm of 7, the Remainer (hal the G 
be the Logarithm of the Circumterence ſought , 


j ain 
Examp'e 
, If the Diameter of a Circle be 113 , whats T: 
f the Circumterence ? 3 the 


| Firſt. ſet down the Logarichm of 22, to which +: 
| ; | | ; Fi} 
| Add the Logarithm ot 113, the Diameter giver, 
| Wy (os 2 | Add 
f th: Sum 1s 3.3955co, trom which Subſiract the 
Lygr. of 7, ani the Remainer will be 2.550404, 
ſ | which is the near Logarithm of 355. And 
Ii: much is the Circumtference ot that Circle whol 
| Diatmetcr 1s 113- 

Yee 
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See the Works 
Log. 
Log. 


=Y 
-_ 


Diameter 113 


1.342422 
2.053078 


—— 


—  Suttti——3-395500 
7] —Log, — 0.845098 


T Grcamference 355—Leg. — 2.550403 
, The Circumference of a Circle being given, 
' : nd the Diameter. 
The Proportions, 
p: As 22 1507, 


So is the Circumference to the Diameter: 
bo Whetetore, To the Logarithm of 7, Add the 
1 | Logarithm of the Circumterence given, and trom 
- the Sam Subftrad the Logarithm of 22. The Re- 
'uaainer (hall be the Logarithm of the Diameter, 


Example. 

if the Circumference of a Circle be 355, what 
3 the Diameter thereof? 

Firſt, Set down the Logarithm of 7,and to it 
A4d the Logaritm of 355, the Cixcumtference 
given ;' the Sum of them is 3. 395326 , from 
which Subttract the Logarithm of 22, and the 
Remainer ſhall b2 2.052904, which is the near 
Logarithm of 113,and fo much is the Diametcr 
of that Circle whole Circumfterence is 355. 

N 7.0; 


at 5 


uch 
Ven, 
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7 an Ly.——o0.845098 
Circumference 355—Log. — 2.550228 


as 


3-395326 
22——Log. —— 1342422 


CR ——— 


Diameter 113—Log. ——— 2.C5290, 


3- The Diameter being given, to find the Ar 
or Superficial Content. 


The Proportion is, Are 
As 28 15tO 22- 
So is the Square of the Diameter to the Area: 
Wheretore to the Logazithm of 22, Add thef} * 
Logarithm of the Diameter doubled, (or twice) Are 
and from the Sum Subſira& the Logarithm of \ 


28, the Remainer ſhall be the Log, of the Arca. on 

Example de | 

If the Diameter of a Circle be 12, what is thi ! 

Area or Superticial Content thereot ? sf 

Fixft,Set down the Logarithm of 22,and thee} | 

+ the Logarichw of 12 the given Diameter twiceſ 44 

and Add all chree together, the Sum of them i the 

3-500784,from which Subſira& the Logarithny| fir: 

of 28, and there will remain 2 053626, Whic - 
0 


is the Logarithmof 113, and ſame (mall matt 
more, and that is the Arcaof the Circle. 
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Sce the Work. 


99 
28 23——Log.—— 1.342422 
—| Diameter 12—— Log. twice & 1-07918t 
26 1.089181 
22 7 
13 The Sum 3.500784 
04 23—-Log. 1.447158 
Ara Area 11 3—=Lop, 2.053626 

4+ The Circumference being given, to find the 


Area. 
The Proportion is, 
rea: As 88 isto 7. 
the} So is the Square of the Circumference to the 
rice) [Areas | 
n off Wherefore to the Log. of 7, add the Logar. of 
ca, the Circumference twicez and from the Sum 
Subltrat the Log. of $83 the Remainer (hall 
be the Logarithm of the Area, | 
Example. 
; thi} If the Circumference of a Circle be 38, what 
is the Area thereof? 
thedd Firſt, Ser down the Logarithm of 5, and to it 
rice Add che Logarithm of the Circumference twice, 
m iÞ *he Sum of them is 4.004664, from which Sub- 
hng ſtrat che Logarithm of 88, and the Remainer 
nice Will be 2.060181, which isthe near Logarithm 
tres Of 115. And fo much is the Area of that Cir- 
cle, whoſe Cizcumfercnce is 38. l 
N 2 cE 
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See the Work. 


T=——Log. 0.845098 


Circumfer. 38——Ly. — ; _ 1 
"IN. 1 


— 


Sum—4.004664. 
$3——lLyg——1.944483 , 
a 


Arca 115——fere 2.060181 6] 


— —— _— 


V7 


— 


E 


(181) 


THE 
MENSOURATION 
O F 

Board, IV ainſcot, 
Glaſs, Plaiſtering , and 
rwvement ICT pling, 

By the TABLE. 


I. Of Board. 
I. If a Board be 9 Iiches Broad, how much in 


ſrzight thereof maſt go ts make 2 Feot ſquare? 


Rom the Logarithm of 144 (which 1s the 
Number of Square Inches in a Foot,) Sub- 
tract the Logarithm of the Boards Breadth 9 
Inches , the Remainer ſhall be the Logarithm of 
the length of a Foot Square. 
144—Lg.—2.155362. 
Breadth ——— g—Lg.—0.954242 


ength of a Foot—16-—Ly.—1.284120 


N 3 2. ff 


-- - _ , F - 
*% * 248 0 
Cr nn O"—_ ———_——_ 
” 
. 
. 
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2. If a Boardbe 14 Inches broad , and : 
Inches long , how many Square Feet are cc 
tained in that Board ? 

Add the Logarithm of 14 the breadth, 
the Logarithm of 200 the length together a 
from their Sum Subltract the Logarithrff of 1 
the Remaincr ſhall be the Logarithm of tiiſcha 
Cont2nt. So the Board of 14 Inches bro 
and 200 Inches long, will contain 19 Feet, a 
ſomewhat more, viz. about 1 a Foot. 


Breadth 14 Log.-——1-146128 
Length — 200—— Log-—2.301030 b 
Þ 


A 
ef 


Subltra&—— 3 447 58 
144 — Ly. — 2 158362 


Content in Feet 19 Log, ——1.2557 96 


In the workiog of Queſtions of this kind! 
the Logarithmical Tables,it is neceſſary that t 
meaſure what ever it be, whether Foot, Yard, E! 
Rod,or the ziKe,be divided into 100 equal p3 
and not the Foot into 12. as the uſual manne 
Si And lo the dimenſions of any thing tot 
meaſured , muſt be thus raken and expreſſcc 
Fhis being contidered, I ihill now pi acc. 


3. A Board or Plank b:ing 2 Foot, znd 36 Om Ta 
ared parts of a Foot broad, and 17 Foo', +: © "Y 
bun1red ports f a F oot 4 ng bow many Sir . 
4th that Board contain ? 


_ (183) 


Add the Logarithms of 2. 36, and 17.63 toge- 
z the Sum of them (hall be the Logarithm 
if the Content of the Board in Feet. 


| 
I 
But here note , ! 
| 


d 2 
>& 


1, 


3 wy You maſt, ta thefe Logarithms of whole num- 
ty and Parts mixed together,not put the ſame 
of tiKharateriftick ( or Sign ſtanding before the 


roggcomma) that you tind in the Table. But { 
(f | 


I O 
ag | If che Integer Fig. P 2 Jthen the Cha- Yr 
20 | 0 be Multiplied, #3< racteriſtick &2 
3 be in number 4 mult be 3 
62 As in this Example. 

26 Foot, Parts. 
43 ength—17 . 63 Log. 1-246252 


| E! Content — 41 « 61 Loxw—3:619164 


ar} Where you ſee that the two Log. 1.246252, 
naef} and 0.372912 being added together,produce the 
to by Logarithm 3.619164, before which you mui 
{ſed} (or need) not prefix the CharaGteriftick r. but 3, 
the greateſt 'that this Table will afford ; and 

| then ſecking the Logarithm 3.619164, in the lf 
A Table you ſhall find it to and againfi 41.61 : fo | 
| 


that the Board contains 41 Foot , and 61 hun» 
drcd parts of a Foot, 


N 4 4. There 
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4. There js a Raom whoſe Toqer is 16 Foot 75 by 
ered parts broad, and 32. 25 Foot long , Þ 
manty Square Feet are % 2a contained? 
Add the Logarithm of 16. 75, and the Loy 
of 32.25 together, their Sum is(pretixing ag 
per Charactetittick) 3732543 , the' av(o| 
number an{wering thereunto, 1s a 
ſo many Feet and parts of a Foot is contained 
the Floor of that Room : 
Breadth—— 16.75 1.224012 
Levgth ——32.25—Ly.——1.50$521 


Fn” erate 


os 


Content —540.02— Log, Z, 73253) 
So that this Room contains in the Fluor + 
Foot, and 20 hundred or> tenth parts of a Fon 


Il. Of Gli. 
3» A Pane of Glaſs beins 1 Foot 52 parts bro 


and 4.50 parts long > bow many+ Foot &otb | 


contain £ 
Add the Logar. of the length and bieadth te 
gcther,the Sum js the Log. ot the content in Fc: 
Exampe. 

Foot. 
eadth——1,52—— Loz. 
eng Cor gOo——Lg,——1.653212 


L3z.——3;. 873736 


I-12C574 


= 


Content — 5.94 


So thar this Pane of Glaſs contains 5 Foot, and 


94 hundred parts of a Foot. 2.4 
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2, A Fane of G'als is 77S parts of a Fox in 
breadib, and of theſe in ane IVingdow there is 20, 
and the height of each of them is 2.5 Feet, bow 
much Glizing is there in t&;s IVindow ? 


Multiply -75 by 20. Thus. 
75 L's: 1.975061 
«20 Log. 1.301030 
Product —15.c0 Log. 3.176C91 


The Product 1s 15 Foot tor the common 
breadth : then. the common heightis 2.5 Feet. 
Wherefore Multiply 2.5 by 15, as follyweth, 
Common breadth—15.00-—Log.—1.1-6091 


Height - y M g—Loz.—1-597940 
Content 37-5—L% —2.574C31 


' So that in the whole Window there is con- 

tained 57 Foot, and a halt of Glaz ng, 
III, Of Pavemert. 

Tver? 3s a large Hall Paved with Marble , whoſe 

l* 287th i5 132.2 2 Fo ot, and the bre 7-115 50. $ foot : 5 

Þ rw many ſouare Fe-t are contained thercin? 

Add the Log. of the length, and the breadth 
together, preixing prope r Charadt: Tiſticks 3 the 
Content will be tound ro be 7508 Foot, and g 
renth parts of a Foot, which is almoit -509 Foot, 
as 1n the Examfle, 

Length 13 2.2 ———L92.——3.1 


Breadth 


Content—7508.9—-L 7. —— 


o - - - - 
Y 4 ; #4 - Oo 
- ”  —_— — ——  — —— — 
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If « Hill be 63 Fort long, and 28 Foot broad, how 
many ten Inch Tiles will Pave the ſame ? 


WW |. Firſt, Add the Logzr, of 63, and 28 together, 
[| ',\ their Sum is 3.246398, which is the Logarithm 
' of 1764. and to many Square Feet are contained 
in the Hall. This number 1 7564 being Multipli- | 
ed by 144, the number of Squarc Inches in one || ; 
Foor, will produce 254016 3 and {o many Square 

"| Inchesare therein the Hall, 

| f Nowvv every Tile being 10 Inches Square, will 

| Pave 100 Inches of the Hall; Wherefore, Divide 
254016 by 100, (which 1s done by cutting off 

the two laſt Figures) and the Quotient will be f| x, 
2540, and fo many Tiles mult there be to Pave | 
this Hall, and 16 Inches ofa Tile more. 


| I V. Of Wainſcoting, 
37 
f j If 8 Room ve 4 Tards, and} tenth parts of a Tard 


If 


high, and 72 Terd: and 5 parts about ; bow many tl 
Tards of Wainſc:ing is there tm that Room ? 


l 
| to the Logarithm of the Girt about, add the | * 
\zA Logarithm of the height z the Sumis 2.493 $06, : 
[ f' the num?*: anſwering thereto , is 3117 tenths; 
of and fo many Yards of Wainſcoting is there in 

11 that Room. 

Girt about——72. 5——L#.-——1.86033$ 
| Height 4-3 — Leg. ——1.633468 


LR << — 
V. of 
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V. Of Plaiſtering. 


If a Cieling be 16 Tards long, and 9 Tardi broad 1 
how many Square Tards are contained in th 
Cieling ? | 
To the Logarithm of the length,add the Log. 

of the breadth , and the Sum of them wilt be 

the Logarithm of the Content. 
Length 16 Log. 
Breadth—— g Log. 


I.204120 
0.954242 


Content — 144 Lig.——— 2.158362 
Bur if the length and breadth be given in 
Feet, and the. Content were required in Yards, 
As1n this Example. 


A Cieling is 48 Foot in length, and 27 Fort broad 
hore many Tards are therein this Cieling ? 

Add the Logarithms of 48 and 27 toge- 
ther , and from the Sum of them Subtiract the 
Logar. of 9,(becauſe 9 Feet are in one Yard) and 
the Remainer ſhall be the Logarithm ot the Con- 
tent in Yards, As inthe tollowing work. 

. Feet, 
Length ——48 Loyg.——1.681241 
Breadth — 27 Log. —— 1431363 


Sum 3-112604 
Logarithm of 9 Subſtract 0.954242 


Content in Yards t44-—- 2.153362 : 
vI. Of 


XY Ha ww 


A —— — ww. ay ”"— > 
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VI. Of Tiling. 


There is 4 Roof whoſe Tenzth with the Barge Courſes 
1s 96 Foot , and whoſe length of R after with the 
Turnings and Eves: boards is 21 Foot ; How ma» 


: ny Square of Tiling nill there be to cover this 

i Roof? 

L 
[if Firſt,Set down the Log. of the length 95,and 
{1 then Jouble the length of the Rafter , which is 
||! 21Footanditmakesq2 3 the Log, whereof add 


to the Log: of 95, and their Sum is the Log, of 
40325 and fo many Square Foot of Tiling will 
there be in that Roof, and being that 100 Foot 
(| goes to make one Square of Tiling , cut off the 
if ewo laſt Figures with a daſh of your Pen ; (6 
ſhall it be 40.3 2, that is 4o Square, and 32 Foo. 
And ſo much Tiling will chere be in that Root, 


See the Fark. 


Length ——— 96—Log, —— 1.982271 
Ratters length doudle 42—Log ———1.623240 


C———— _—_—_—— 


3.605511 


Content == — 4032—bLog. 


Which divided by 100 is 4@ Scuare, and 32 


TUHE 
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$6$$$6360$545:4$$$5600065$$ 
$53930+29$9703:00000000 00040 


tb | THE 

a JMENSURATION 
OF 

I SO LI DI 

a AS 

nJ/1MBER & STONE, 


G By the TasBLE, 


Imber and Stone are Mcaſured by the Foot. 
Wherefore let the dimenhons be taken 'in 
Feet, and parts of a Foot. 


1. If a piece of Square Stone or Timber be-2 Foot 
broad, 3 Foot deep, and 4.6 Foot long, How ms- 
ny Solid Feet are contained in 1hat Piece ? 


Firſt, Set down the Logazithm of 2 the breadth, 
and to it add the Logarithm of 3 the depth; the 
2 [Sumot them is 0.778151. . To which Log. add 
the Logar. of 46 the length,and the Sum will be 
2:440901, Which is the Logarithm of 276 3 - 

0 
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fo many Solid Feet arc contained in this Piece of 
Timber. 


See the Work. B 
Breadth——2——Lyg.——0.301030 i 
Depth —— 3—— Log. —0.477121 
Sum o7Bs . F 
Length—— 46——Lg.——1.662758 
Content——276 mow Log, mo eats C 
I; i Piece '* Stone or Timber be 35 Inches broad 1 


and :2 Inches deep , and 32 Foot; (or 3W\ſve 
Inche, lox;,)) How many Solid Feet doth thauÞ@oc 
Piece contain £ lon 


| na 
Firſt, Set down the Logarithm of the breadth kds 
35, and to it add the Logarithm of the depth 4afkhe 
and their Sum is 3.167308. To which add theſkhis 
Logarichm of the Leagth, 3343 and the Sym off 1 
them is 5.751639, From this Logaxithm Sub-f@lq 
ſtrat the Logarithm of 1728 ( which is theſyhi 
numberof Solid Inches contained 1n one Foot,)Þnd 
and the Remainer will be 2.514096, which [live 
the Logarithm of 327 almoſt 3 and ſo many FeetÞmol 
are contained in that Piece of Timber. An 
hal 


KY 
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See the Work. 


< of 


Breadth——35—— Log.——1.544068 

Depth 42—— Log. 1.623240 
Sum 3.1 67308 

Leugth — 384—— Ly. 2.58335 


Sum 5-75 1639 
1725——Log, 3-2 37543 
Content—327 Foot fere. 2.514096 


084] I might inſtance in divers other Examples of 
3Kver:] kinds , wh:ch would rath-r make the 
tiÞBook Great.than victulz For whatlvever may be 
lone by any Tables yet in being} (of thisnature) 
nay be performed by this. Aud for Regular So- 
dthilids, and unequal fided Board and Timber; all 
4Aſſihe precepts delivered in the foregoing parts of 
| theſkhis Book, may be applied ro the Table. 
n off 1 need not ſay any thing more of the mani« 
Sub-Ffold uſes that this Table is ſubſervienc unto the 
theſwhich is ſo well known already to allArtiſts, 
of,)Þand for other Artiticers : the Precepts here de- 
h #livered being general, they make uſe of it in al- 
cImoſt any thing that concerns Mundane Afﬀairs. 
And therefore, to the uſcs of it in this place, I 
ſhall at this time put 
An End. 
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A N 
APPENDIX 


Shewing the further Vſe of the 
foregoing Tables in two Parti- 


culars, CV.) 


t. I N ſhewing how to find the Solid Content 
ot a Picce of round Stone or Timber by 
Addition only. | 
And, P 
2. In Gawgins of Cack by help of a Line or 
Rod of common Inches , each Inch being Divi 
ded. into Ten equal parts, 


.' A'] manner of Board, Glaſs, Stone, Timber, 
®ce may be meaſured-by help of the Table, and 
tne Ules of them in this Tra before delivered. 
But tor variety, .] ſhall add ſome for the Uſes of 
the tame Tables, whereby you ſhall find the Con- 
tent or Sold Capacity of Round or Circular So- 


lids, as Trees, Columns of Wood or Stone, ec. | 


Ang alloin the Gauging of Cark. 
I, Hw 


S&C 


3D 
(I 
i» How to Meaſure Round or Circular Solids. 


For the Meaſuring of theſe Circular Solidy. 
1s number is always to be had in remembrance ; 


zamely, [6.65772 | 


Having this number, ſet it down, then having 
aken the Diameter of the Column in Inches, (er 
lown the Logarithm thereof two times , under 
this conſtituted number; Laſtly , ſet down the 
Logarithm of the length in Inches, and add all 
theſe four numbers together , the ſum of their 
cutting off with your Pen(the laſt Figure toward 
your left hand) (hall be the (olidity of the Picee 
of Stone, or Timber required, 


Example 1. 
If s round Column or Pillar of Stone or Wood, be 
35 Inches Diameter , and thelength if tbe ſume 
be 364 Inches, bow much doth the Piece contain ? 


. Set down the conſtituted number —6, 65772 
, The Log.of 35 Inches,the Diam. 35-1,54.406 
. The ſame again 1.54406 
- The Log;ot 364,the length—364--2.562to 


A———— 


|» _ 


- 32 


The Logarithm of 203 2,30794 
Which 203 1s the neare(t number in the. Ta» 

dlesz and therefore the Column ot Stone or 

Timber contains almott 203 Foot. 

() | Exams 


INES 
(1%) 


Example II. 

If the Diameter of a round Column be 15, Inch. 

and tbe lengtb there f be 105 Inches bow may 
ſolid Fees are contained in that Column ? 


1+ The conſtituted number - 646577Y,0d 
2. The Log. of the Diameter —15—1,176c Cp 
3. The lame again — 15—1,1760Fjou 
4. The Logar. of the length: —105—2,021Y_; 
The Logar. of 10.74 —1,0310Yhe 

_ 

Which 10.74 is 10 Foot , and 74 hundred 4 
parts of a Foot; and ſo many Foot are conf, ; 


tained in that Column of Stone or Timber, that var 
IS 10 Foot, and three quarters, 


Note. Tf the Column, or Pillar , or other roun},,; 


body be not equal at both ends 3take the Dif] ;n 
meter about the middle thereot for a Mean. | jj; 


The Uſe if the Tables in Gaging of Cask- Þ p41 


For the finding of the content of any Veſkl{ ,; 
three Lines muſt be firſt meaſured with a RultY m; 


or Rod; namely, H. 

to 

1. The Diameter of the Heads. let 

2. The Diameter of the Bongs. ha 
2, The length of the Veſſel, 


And 


(139) 

And theſe three lengths muſt be meaſured by 
' [i Line of Inches, cach Inchbcing divided into 
nul, oparts , tor that is the molt convenient of any 
mother, For in taking of your Dimentions , if 

jou put your Rod into the Bong of your Cask, 
nd put it to the bottom right chere againſt, 

57:Yind find it 3o Inches deep, you need but add g 
70FCipher thercunto, and it will be 300, and fo are 
760Fjour Inches eaſily reduced inzo hundred parts. 
211Y._But if the D.ameter at the Bong had na 
beea even Inches, as in the laft, but it had been 
:0 Inches , and 6 tenth parts of an Inch; then 
Yin ſtead of adding a Cypher to the 3o, add 
a 6, fo will the Diameter at the: Bong be 3o6 
parts, and fo of any other number of parts. 

Thus have you attained to the Diameter at 
the Bong. Now for the Diameter at the Head, 
taking the greateſt length without, and making 
an allowance ( according to diſcretion) for the 
* | thickneſs of the ſame , which Diameter at thz 
Head we will ſuppoſe to be 24 Inches, and 2 
* [Pparts, that is reduced 24.2 parts. 

Tiefe two being attained, The next length 
eſſelÞ or Meaſure, is, the length of the Cask, which 
Ruleh muſt be taken in the inſide of the Cask between 
Hzad and Head , by means of ſome Inſirument 
to ſlip in and out 3 and we will ſuppoſe this 
length to contain 50 Inches, 6 pattis : And thus 
aave you found 


O a 


(16s) 


The Diameter at the Bong —30< Sr 
' * The Diameter at the Head — 4, 
The length of the Veſſel ————— 504 


It refteth now to find a mean Diameter be 
tween! that of the Head , and that of the bony 
which you may thus attain. 

I. Add the Diameter of the Head, and the 
Diameter of the Bong together,and halt of that 
ſum refer. 

2. Take the diffcrence between the Diameter 
of the Head and Bong , and add a fourth par 
thereof to the former reſerved nnmber; the ſun 
of thoſe ſhall be the Mcan Diameter ſought. Ic, 


; Th 
Example in the forementioned Cark, Th 
Th 
The Diameter at the Head— 24.2 
The Diamcterat the Bong—30.,6 Th 
Their (um 54-8 
for 
Half their ſum 27-4 Reſervel ;, 
1 my 
The difference of the Dia- p * 
meters at Head and Bong — - q 


A fourth part thereot—1.6 


— Cc 


29.0 


The Mcan D:'ameter — 


(154) 


Being thus prepared , you may attain to the 
_ content of the Cask, as followeth. 
2 


504F. Set down the conſtituted number { 453165.] 
1. Set down the Logarithm of the Mean Dia- 
be meter twice. | 
on, 1. Sect down the Logarithm of the length, 
| thll+ Add theſe three numbers together , and cut- 
: ting off the firſt Figure towards your left 
that hand, the reſt ſhall be the Logarithm of the 
content of the Veſlcl. 


jefer 

ws ExamPp/e. 
Conſtituted number —— —— 453165 
The Log.of the Mcan Diameter,290— 2.46239 
That again — — 2.46239 


The Logarithm of the length—506—2 70415 


Tne Logarithm of 144 neareſt—— —2.16058 


So that the Cask contains 144 Gallons , and 
ſomewhat more, becaule the Logarithm found, 
is greater than the Logarithm of 144. And how 
much more than 1.44 Gallons the Yeſſcl doth 
hold, you may thus find, 


rVe, 


1- Take thediffcrence between the Logarithm 
of 144 and 145, which you will tind tobe 
300, this number muſt be yoar Diviſor, 

O 3 2; Take 


> O—_—_— C— -— 


28 
(18s) 


2. Take the difference between the Logarithy\} 
of 144, and the Logarithm tound, which yo; 
S& 


will tind to be 222, 

3. Multiply this 222 laſt found by $, (for ther 
be $8 Pints in one Gallon,) and the Produd 
thall be 1776 for your Dividend, 


4. This 1776 being divided by 300, giveth i 
_ the Quotient 6 ferez and fo the content 0 
the Veſlcl is 144 Gallons, and 6 Pins almott, 


A Supplement, 


thyWVherein is contained and plainly de- 


1 yo monſtrated the Ule of the 
: Scale of LOGARITHMS, 
_ (Vulgarly known by the name of 


Unters Line ) ) 
th Arithmetic and Geametry, 


But more particularly applied to 


The Menſuration of Sypzrficies & Solids, 
as Board, Glafy, Flooys, Partitions, Pavement, 
—| IVainſcot, Brick. work and Tiling, 
As alſo, 
How to Mcaſure Store, Timber Squarcd or Cir» 
cular, Cones, Cylinders, Cark, &Cc, 
WITH 


A Divers other things of good uſe for all Artifi- 
cers, and (uch as practiſe the commendable 
Art of 


[MENSURATION: 
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By Fobn Il iblin Carpendhil Pilom. 


es 


Logon, Printcd for Jobs Wiliamſon,A.D, 1657 : 
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DESCRIPTION 


Of the 


Line of Numbers. 


i Line is nothing elſe but the forego- 
ing Table of Logarithms projected 
upon a Rule; the manner how *tis in- 
{cribed thercon, is well known to the Inftru- 
ment-maker, and therefore nceds no diſcourſe 
thereof in this place, 

You arc to underſtand that this Line i is vul- 
garly made after this form , viz. At the begin- 
ning thereof is placed the Figurc of 1. and ſo 

Procceds from 1. to 2, and {rom 2.10 3. 4. 5. 6. 
| 7-89. unto 5. 4gain , placed in the middle of 
| the Rule, which proceeds in the ſame order to 
the other nd of thc Rule, ending with 10. 


This 
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(2) 
This 1 at the beginning of the Rule ſometimes 


xepreſents 1 only, and then that in the middle 
tignifhes 10» and that at the other end 100. 


Again, if r atthe beginning denotes 10. then 
1 in the midli 1s 1co. and 1 at che end 1cco. fo 
that for any number under 1600. the Figures 
very readily direct you, 


Note farther, as the whole Line is divided in: 
to 100 parts: (vis each of thoſe parts lubdivided 
into 10 parts more, or as the length thcreof w1ll 
permit ,- more or Icls , in decuple or tentold 
order. 


I. Nameration or Notation pon the Lint 
of Numbers. 


Ny Number under 1000 bcing given, to 
tind the Point on the Line repreſenting 
ehe ſame. 


Re. 


Make ſearch for the tirli figure of your num- 
ber, amonegltthe figured diviſions : In the next 
place, for your ſecond figure, count fo many 
renths from the long diviſions, forwards on, t0- 
wards theend of th: Rule, (iz. next the u1ght 


hand) as the ſccond iigure amounts unto OT it 


it be three figures, account from the lati figure 


10 


»-y 


.* + w— zo »- 


times 
1ddle 


then 
0. {o 
> ures 


| in» 
ided 
will 
told 


FI: 


(3) 


ſo many centiſms as that tigure hath units 3 and 
if there be tour tigures, you mutt make as near 
an cttimation thercot jn the fame oxder, as you 
can by your eye, and the length of thc Line will 
Permit, 

Example 1. 

Let the number propoſed be 12. to find the 
point on the Rule reprelen'ing the tame. 

Here you fce 1 1s the fit Figure, which I 
chuſe in the middle ot the Rule, atid by reaton 
215 the ſecond figure , 1 count two tentis tar- 
ther towards the right hand.and that 1s the place 
or point of 42 required 3 where *tiS trequent tO 
have a brals Cepicr pin, by reaſon of its often 
ute. : 

Example 2. 

Seppoſe the poine winch repreſents 144 be 
required upon the Rule. 

Here in this caſe I make choice of x in the 
m:ddle for the firlt 6gure, and for 40 thc lecond 
hvure I account 4 fer ths {oriverd , and for 4 the 
l2tt, | reckon 4 Ceniilins or 1CO Þ=Its, Winch 1S 
the point delircd, 

Example 3 

Agiin, admit | would vind the point which 

repretents 1728. the Cube Inches 10a Foot So- 


*ji1d- 


18, 1T take 1. in the midale of the 
wt 7 icnthe, 
ud jure 2, 


I 


To perform t! 
Line, for the fccon « ftieure | ACCU 


whicl: denotes =CO, aN \d for the 


—_ _—_ 
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I reckon 2 Centiſms from the tenths , which 
repreſents 20, and for 8 make as near an eſtima- 
tion as you can for the thouſand part : ( except 
your Line be long enough to have thoſe (ubdi- 
vitions.) 

This will be better underſtood by little pra- 
Qice than by many words, and to an ingeniaus 
headpiece cannot be dithcult to apprehend, 


II. How to find a Fradtiows on the Line 
of Numbers. 


f REGC you are to note are expreſt upon the 
Line no otherwiſe than Decimal Fractions, 
as thus, viz. 


I T T 


_——cuc __— 


IO 1l00 1000 


(or thus, 


Ol CO1 0001 &c. 


And thus you muſt underſiand them whether 
Inches, Feet, Yards, ec, and thus all othcr Fra- 
ions muſt be reduced into Decimals, and upon 
this conſideration they are expreſt as whole 
numbers upon the Line, 


Pros. 
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Pros, I. 


To multiply two Numbers given by the 
Line of Numbers. 


He Proportion is, AS 1 is to the Multipli- 
cand : (o the Muitiplicator to the Produdt. 


R UV L E. 


So that if you extend the Compaſics from x 
to cither of the Numbers to be multiplied , thar 
extent will reach the ſame way from the others 
Number to the Product. 


Example 1. 


As 1to4: ſo7 to what? Or, 

As1to$S: ſo5 to what? 

Firſt, I extznd my Compaſles from 1 to 4,and 
that extent will reachfrom7 the fame way to 
28; or from 1 to 7 will reach from 4 to 28. 

And fo the extent from x to $, thall reach 
from 5 to 4o, according to the ſame method. 

Now it you are at a fiand to know what 
number of places are containcd in the Produd : 
Note that the Produd always contains as many 
hgures as are in the M.tiplicand and Multiplt- 
cator, both 3 unleſs the two firſt figures of the 
Produtt be greater than the two firſt tigures in 
the Mxl:ip'icator : if lo , the Produf} multi have 
one 


Lanes 


a Mes be. As A. 4 


(6) 


one figure Icfs than are in the Maltip!jcator , and 
Mulriplicand. 

Thus 47 multip} ied by 25 is 1175, but 16 
by 16 15 256, and conkitts but of three places for 
the atorelaw rcaton. 


A im — —— 


Pros. II. 


To Divide one Number by another. 


He proportion 1s, As the Diviſcr 15 to 1: ſo 
is the Dividend to the Daotient. 

This is not much different from the work in 
Multiplication upon the Line, it being the con- 
verlc. | 

Example 2. 

I would divide 40 by 5, therefore I extend 

the Compaſics from the Ditzfor, 8 to 1. The 


{ameextent wil reach {rom ine Dividend 40, the 


{ame way to 5 the ©untient. 


But in greater Diviltons by the Line to know 


the number of hgures in the © no:text, take this 
R V LE. 


Note the diftexence of the number of places 
or tigures in the Dividend and Dtiviſor , then 1n 
ealc tie quantity of the two tirtt tigures to the 


Jett hand in your Divi/or , beleſs than the quan- 


tity of the two tirt} hgurcs to the lett hand in 
your 


2nd 


(7) 


your Dividend , the Qwotient ſhall have one fi- 
gure more than the number of ditterence: But 
where the quantity of che two firſt figures of the 
Diviſor , is greater tizan the quantity of the two 
firlt igures of the Dividend, tne Yuorient will 
will have only that number of figures noted by 
the difference, So 245 divided by 15. will have 
two figures in the ©x0:zent 3 but divide 240 
by 36, and there will be but one figure in the 
Duonent, 


The wſe of the Line of Numbers , in meaſuring 
any ſuperficial Meſure , as Board, Floors , 
IS ainſcot , Glaſs, &c. 


The common way of meaſuring 15 with a 
two foot Rule, divided into 24 equal Parts or 
Inches, each Inch being ſubdivided into halves, 
quarters, and half quarters, for the exact taking 
of dimenſions; but this is notfo agreeable to 
the Line , as foot meaſure is, and therefore he 
that would meaſure by Mc. Gunter's Line;ought 
to have a Line of foot mealure upon his Rule, 
which is only a foot divided into 10 more ſmall. 
er diviſions , and being thus prepared , you ſhall 
thereby eaſe your ſelf very much in your men= 
(uration, 


Pros. 


(8) 
Pros. LIL. 


Having the breadth of any Superficies given 
in Inches, and the length in Feet to find 
the Content in Feet. 


fi 


Example .3- 


Et the breadth given be 25 Inches, and the } 
length 19 foot 2 inches; extend the com- 
paſſes from 12 to 25, the breadth jn inches,and 
that extent will reach from 19 foot 2 inches the 
length, being once repeated upwards towards 
ey right hand, to 40 foot, the content requi- 
red, 


Pros. IV. - | 


Havirg the breadth and length of any $u-|* 
perficies given in Inches , to find the 
Content in Feet. P 

'T He Proportion 15, As I 44 inches (the num: } 

ber of ſquare inches in a (uperticial foot) } 

1s to the breadth in inches: o is the lepgthinf | 
inches to thecontent in tect, 
Exam pic 
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find 
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(9) 
Jo Example 4*. 
Extend the Compatiles from 

breadth 25 Inches, and thatextent will reach 

from 230 Inches the length, to 40 Foot the con* 
tent a$ before. 


_— 


- —_ 
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Pros. V. 


Having the breadth and length of any ob=. 


long Superficies given in Inches, to find 


the Content in Inches. 


E inlaches: ſo is the length in Inches to the 


content in Inches, be” | 
_g Example 5. ns Ea 

Extend the Compaſſes trom 1 in the raiddſe 
of the Rule, to 25 Inches the breadth, and that 
extent will reach trom 230 the length in Inches, 
to 5750 the content in Inches. EE, 


| - Now to bring theſe numbers of Inches into 
Feet, extend the Compaſſes from x in the mid- 


dle of the Line, to 144, and that extent of the 


Compaſſes will reach from 5750 ( the. whole: 


number of Inches) to 40 the content =__ as 
before, the Compaſſes before once turn&down?> 
ward towardsthe left hand. 


P Pros. 


2 


144 to the 


THe proportion is, As 1 Inch tothe breadth: 


(10) 
Pros. VI. 


How to meaſure any Superficies by the Line 
of Foot Meaſure , which i performed 
* only by Multiplication, 


Dmit a Board be x foot 5 tenths of a foot 
broad, and 20 foot long, how many feet 
are inſuch a board ? 
L Example 6. 

Extend the Compaſſes from x in the middle 
of the Rule (or Line) which is 10, the fide of a 
{quarec foot, to the fnfthand longeli diviſion, be- 
tween x and 2. and that extent will reach from 
20 foot thelength, to 30 foot the content. 

But if you would have che content in parts 
of a foot, you arc to work thus : Extend the 
Compallcs from x or 10 inthe middle of the 
Rule to 15 the breadth, which is 1 foot 5 parts, 
and that extcnt will reach trom 200,the number 
of parts in the whole, to 3000, which is the 
whole content in Darts. 

To bring this number of parts into feet , ob- 
ſerve this Rule. Account how many hundreds 


or how many thoufands, ſo many ſquare feet is 


in that, ſuperhcics: or {o many thouſands you 
have,ſo many 10 foot thereis , which is but the 
fatnc thing. 


But 


a ey 


Br} © 


But if you meaſure board that i9under a ſoot 
broad,then obſerve to turn the Compalles down= 
wards towards your lett hand. 


Example To 


Admit a board 9ginches broad, and 20 foot 
long 3 extend the Cortpafſes from 12 to 9, the 
ſame extent will reach trom 20 to 15, the cons 
tent required. 


To meaſure Glaſs , or any other Superficies, 
# in effect but the ſame thing. 


Example $. 


Suppoſe I have a piece of Glaſs 18 Inches 
broad, and 40 Inches in length, extend the 
Compaſics from 144 to 18 the breadth, and that 
extent Will reach from 40 the length, to 5 toot 
the content, Or thus, by foot meaſure, extend 
the Compaſſes from 1oto 15 , and that extent 
will reach from 35 the length, to 5 foot and a 
Quarter, tac content as before. 


P 2 


Pros. 


_ (1a) 
Pk os. VIIL. 


Having the breadth and length of any Su- 
perficies , either Plaiſtering , Wainſcot, 
Hangings, in Foot or Inch meaſure , to 
find how much in length conmtervails a 
ſuperficial Foot in the ſame meaſure. 


TJ Rule is this, Divide 144 the ſuperficial 
Inches of a Foot in inch meaſure, or x000 
the ſuperficial Inches of a Foot in foot meaſure, 
by the breadth (viz. the hcight of your room 
gaken in the ſame meaſure; ) and the Quotient 
gives the number of Inches you are to meaſure 
forward for a ſquare Foot, which upon the Line 
1s thus' performed : Admit the breadth given, 
78 patts of a Foot - the extent from 78 to 1, 
ſhall reach from 1 to1.28: ſo that x Foot and 
28 partsin length, contains a ſuperficial Foot at 
that breadth. And after the ſame manner in 
Tach meafare, the breadth being given x 4, 25, 
( viz. a quarter ) the length'of a Foot will be 
found 10 Inches x tenth and a half; The (ame 
method is to be followed in mca(uring of Board, 
where note, if it be broader at one end than the 
other, you are to take the Arithmetical mean,viz. 
add the breadth of both ends together,and take 
half for a mean breadth, 
| And 


(13) 


And for meaſuring of Floors, Partitions, and 
ſuch like , *tis but maltiplying the length by the 
_ , and the Produd#- gives the Contene de- 
lired, 


——_— 


”- 


_— 


Pros. VIII. 


There is 4 Roof which is 16 Foot a quarter 
broad, how wich tbereof makes «ſquare, 
which is 10 Foot every way £ 


Ere if you djvidexooby 16, 25, the 2u0- 

tient will be 7 and 15 parts, or rather 2 

parts almoſt: (o that if you extend your Com- 

paſſes from 16 to x, the ſame extent will reach 

from 1 to6 and 2 parts fere, and ſo much in 
length ſhall be an exact ſquare. 


Pros. IX. 


There is a certain Tard to be paved, which 
+ 17 Foot 33 parts broad, how much in 
length makes a Tard 9 = © 


'Or this here is your Rule : Divide 9 the 
ſquare Feet ina Yard,being incxea(ed by Cy- 
Tx 7 


(14) 
phers at pleaſure, by 17,33 the breadth, the 
© wotient gives 052, which 3s the length of one 
yard 3 ſo that if you extend the Compaſſes from 
17,33to 1, the ſame extent will reach from 9g 
the ſquare feet in a yard, to 5.2 parts fre of a 
foot, accounted rowards the left hand 3 and the 
fere 5 parts of q foot and 2 tenths in length, con, 
tains a ſquare yard. 


w— —n—_— 

P R O B, XR. 
Admit there-be a certain Houſe tiled, whoſe 
” breadihis 16 foot and @ quarter, and 


length 47 foot, T would know bow many 
ſquares of Tiling is contained therein, 


T Double the length (thereby to take in both 

tides of the Roof) which amounts to 9g.,, 
which multiplied by 16, 25 produces 1527, 5, 
this Prodxd divided by 100, and the Quotient 1s 
15 and 28 parts fere, the content of the Tiling 
Which is moſt eaſily performed by the Line on 
this manner: For firſt the extent from 1 to 94 
will reach from 16,25 towards the left hand un- 
to 15,27 and half, the PraduTZ; which todivide 
by 100 only cuts oft 2 Figures as a Fration tc- 
wards the right hand, and the @-etient is 15 
fquares and 2$ parts fere, iz a lutle above a 
quarter more. - , - PROB. 


(r5) 
Pro p, XL 


To find the Content or Area of « Triangle. 


Irſt you are to take the neareſt diſtance or 
length between the Boſe and oppoſite An- 


gle , ſo having this perpendicular length , and 


the Baſe in any kind of meaſure, viz. foot or 
inch meaſure: Multiply the one into the other, 
and half the Produ@ is the Content : or multiply 
half the Baſe by the whole Perpendicular , or the 
whole Perpendicular by half the Baſe, and the 
Produd gives the Content defired. : 


Example. 


Thus having the hipt end of a Roof, 28 foot 
for the Baſe, and 12 faot for the Perpendicular, 
theſe drawn one into the other by the Rules of 
Multiplication, produces 336 feet, whoſe half is 
168 fect for the Content Ifeed: or if you mul- 
tiply half 28, the Prodyd@ is the ſame. And thus 
you may meaſure the Gable end of « Houſe , or the 
bipt end of a Ro'f. | 


16) 


How L meſure Irregular Superficies. 


T:isis done by reducing them into Trapeziaes 
and Triaxgles, which is largely.(bewn i the for- 
mer part of this Book, and therefore I ſhall for. 
bear ſpeaking any thing thercof. 
| Butnote, if you have an Equilatersl Triangle 
to meaſure, viz.cvery ſide cqual in lengthz you 
may meaſuxe it by this proportion: As r to 433. 
O13 : {© the ſide of the Triangle given in Feet 
and Inches, gc, to the Content, — m wes, 
a _ 


—— 


Pros. XIL. 
Jy Diameter of a Circle given, to find the 
Circumference by the Line, 
Q\ firſt, As 71s to 22, 0raS11sto 3,14: (o 
the — Ana to the Circumference : Thus 


ſuppoſe the Diameter be 12 Inches, the Circam- 


ference will be found 57 and 70 parts of an Inch 


almoft ;-ſo that- if you extend the Compaſſes 
from 7 to 23, orfrom I to 3,14, the ſame extent 
ſhall reach upon the Line from 12 to 37, and 
=o parts almoſtz or if the Diameter wcre 20, 
the ſame extent will reach ſrom thence to 63, 
By 4. ; $J «:F the 


"T, 


OT. 


Ou 


paſles from 14 to 11, or25 fo 


(17) 


the true Circumference deſired. Or having the 
Circumference, you may find the Diameter, it yol 
ſay, AS22 to 7,0r aS1 to 0,318: ſothe Circum- 
ftrence to the Diameter , which is wrought upon 
the Line in the ſame manner as the former. 


Pros. X VIIL 


Having the Diameter of « Circle to find the 
ſuperficial content, 4nd the Converſe. 


JHe proportion is thus fay, As 14 to x1, or 

as 28to22, 0ras Itoo7y : fois the fquare 
of the Diameter, ( which is only the Diameter 
multiplied into it ſelf) tothe Area or ſuperficial 
Content. 

Otherwiſe you may reaſon thus, As x isto 3, 
14: fois the ſquare of the Radius or Semidiame- 
187"40 the Content as before. , | 

So, for example, in the former Circle whoſe 
Diameter waS12, the Content will be found 113 
and better, For if you- extend the Compaſles 
from x ro 23,14, the ſame extent of the Com- 
paſſes ſhall reach trom 36 (the ſquare of the Se- 
midiameter ) or from 144 , the ſquare of the 
whole Diameter, to 113 and better, the Area 
defired. In like manner the extent of the Com- 


21, ſhall reach 
27 from 


(18) 


trom 144 the fame way downwards, to the Con- 
tent, 113 as before. 

Now the Converſe of this Problem is by chang» 
ing the proportion, having the Ares to find the 
Diameter 3 therefare (ay, as 11 to 14, or as 22 tg 
28 >, So the Arez to the ſquare of the Dia» 
meter deſired 3 and this is wrought in allre- 
ſpecs like the former upon the Line. 

And after this manner you may meaſure the 
Content of any Circular Form, as Glaſs, (which 
15 often for ornament wrought in that Form of 
Circles) and here I may hint , that there is no 
neceſſity to expreſs all particular Forms that are 
to be meafured in fuperticial meafure , fince the 
former Rules are varjoutly applicable. 


Pros. XIV. 


How to meaſure @ ſquare Solid, as Timber, 
Stone, or ſuch like. 


He Rule is, firſt to find the Area of the Baſe, 
(or one of the ends jn Inches) and multiply 
that into the length, gives the Contert in Inches, 


_ which divided by 1728, the Qnotiext is the Con* 


Ferte 
Example. 
Admit the piece of Timber be 16 Inches 
ſquare, 


on» 


| 


(19) 


ſquare, and 18S foot long, there will be found 32 
foot in that ſolid : For extend the Compaſles 


[from 12, the fide of a foot to 16 Inches the lide 


given,the ſame Extent twice repeated ſhall reach 
to 32 the lolid feet in that piece. 


—C 
A 


Prog. XV. 


How to meaſure a piece of Timber by the 
Line whoſe ſtdes are unequal. 


Aving the two ſales given , multiply one 
into the other, from which Produ@ extract 
the ſquare Root ( which is only to divide the 
ſpace between thoſe two numbers or ſides into 
two equal parts upon the Line, and the poiat of 
the Compaſles falls upon the Root defired or 
having the Prodact of the two unequa] tides gi-+ 
ven , extend the Compiſtes from 1 to that Pro- 
dud , and the middle between thoſe two num- 
bers is the Rror required) thus having obtained 
the tide of the true ſquare 3 extend the Com+ 
paſſes from that point to 12, the ſame Extent 
hall reach from the length to the Content, being 
twice repeated, as before in the other. 
Example. 
Admit one fide be 13 Inches and theother 


nes | 37, the middie way between theſe two numbers 


re, 


upon 


(20) 


upon the Line, falls upon 14,4 fere, which is 
the Root of that Produd, viz. of '2215 that point 
ſo reiting,extend the other to 12,upon the Line, 
and that Extent being twice repeated, will reach 
from the lcugth 19 Foot and a half, ro the Con» 
tent 30 Foot fere, And thus a fione Peer may be 
meafured according ro the ſame method,or ary 
other tolid equivalcnt, 


_ y—_ — 


Pros. XVI. 


Having the Aree of the Baſe of a Solid, to 
find how mmnch in length anakes a Foot 


forward, &c. | | 


F the ſides be either equal or unequa), the Ares 

is eafily gotten by multiplying one ſide into 
the otherz which Prodx@ is to be a Diviſor, and 
the Dividend r. or 1000, ec. and the © wotient 
15 the length of a Foot ſolid required. | 


Example. 


Admit a piece of Timber be 1 Foot 75 parts 
or three quarters one way, and the other way be 
1 Foot and 25 parts or a quarter, the Reltangle 
of theſe two wii! be 2 Foot 185 parts fere ; then 
| exiend the Compailes upwards from 24188. 

| 0 


, to 
Fook 


Area 
into 

and 
tient 


,Iarts 


y be 


angle 
then 
q 38. 


(21) 
to 1. and the ſame Extent of the Compaſles will 
reach from x downwards, to 04,57 parts, and 
ſo that 4 parts and 57, forward upon that Solid, 
is £qual to a Foot in Foot meaſure. 


— 


P ROB, X VIE 


How fo meaſure a round Solid or Columy, 
Cylinder or Pillar, &c. 


NY — 


TO perform this, take the Diameter, and by 


that find the. Area of the Baſe or Circle at 
one end, viz. the Content in Inches, which mult». 
plied by the length in Inches, gives the Corent 
in Solid Inches, which divided by 1728 ci So« 
lid Inchesina Foot, the ©uotient is the Content 
in Feet. Otherwite thus : having the Area or 
Content of the Baſe (as is before fſhewed Prob.x 3.) 
fnd the (quare Rove thereof as before directed, 
and then *tis reducedinto an exad (quarc Solid, 
and m*ea-urcd in all reſpects as was ſhewed Prob. 
14. ud t';cretore Examples are needlc(s; or if 


you woul! xnaw how much in length inakes a 


Foot, ha+114 . *' 4.62 0f the Bife, work as you 
axe direct & inw. latt Problem, and you ſhall 
Odtain your delire, - 
6. * *' 


PRrOB. 


(22) 
Pxoz. XVIIL 


How to meaſure Square or Round Timber || 


that is bigger at one end thanthe other. - 


He Rule 1s thus: Firſt hnd the Area of both 
ends, (as is already ſhewed) which arc uſu- 
a'ly termed their B2ſes , multiply thefe 2 Biſes 
one into the other , and extract the ſquare Root 
ot that Prod«G : again, add both the Baſes and 
this|{quare Roet together, and multiply the ſum 
thereof by one third part of the length, and the 
Produd will bz the Content rcquired, 


Ar for Example, 


| Suppole a picce of Tapering Timber be 12 
foot long, and 6 tenths, and the breadth of the 
Baſe at the greater end is 1 toot 3 quarters,or 75 
paris, and the depth is 1 foot 32-parts , which 
multiplicd togethcr produces 2 toot 31 parts for 
the: Context of the greater Byſe : Now the Baſe 
at the leſicrend is in breadth 1 foot 2 parts, and 
the thickneſs or depth ſuppoſe 91 parts of a 
foot 3 thele two muitiplicd together , produce 
the lefler Baje u toot 0g2 hundred parts of a 
foot. Theſe cwo Baſes drawn mto cach other, 
produce 2,52252 we {quarc Roox whercof is 
1,586 


(23) 
15883 and better 3- unto which add the ſum of 
both the Baſes, the total will be 4.99 which be- 
ing multiplied by x third part of the. height, 
viz, 4,2 the Produt will be ao foot and 96 parts 


| fire , the exact Content ot the laid piece 1n foot 
- Imeaſure. 


This 15 ſomewhat tedious, I muſt confe(s/ for 
Workmen in their praGticez but I inſerted it 
the rather, becauſc tis *an exact Geomezrical and 
demonſtrative way , and the truclt way for exa&t 
Menſuration of ſuch Solids : although for com- 
mon ordinary Timber , that old way of taking 
the Compaſs or Ares in the middle tor a mean, 
may (ſexve; and what is here mentioned of mea- 
ſuring theſe kind of Solids , which are the Sepe 
ments of Cones and Cylinders , may allo be un- 
derfiood in the Menſwratizz of Brewers Tuns, 
either round or ſquare, 


———— 


Pros. XIX. 


How to meaſure a round body, viz. a Globe 
Sphere, or Ball, the Diameter thereof be- 
ing given, which is eaſily obtained by 
help of a pair of Callepeers. 


TJ He proportion is as 41 fo 22. OF More vaul- 
garly as 21: 11; Or if you plcale as 1 to 
OJ 2, 


(24) 
32, fo is the Cabe of the Diameter to the Cons 
gent _ | 
Note ,. I hat the Cube is only the Diameter 

multiplicd into it ſelf, and that Produd@ multipli- 
ed again by the Diameter , produces. the Cube : 
Tis a Sphere whole Diameter or Axis iS 12 In- 
ches .. will be found to contain 905 Inches and 
14 parts z For extend the Compaſſes from 21 to 
2 1, the ſame will reach from 1728, the Cubeof 
the Diameter, to 905 and better, viz. almoſt gog 
Inches. 


DD — 


Pros. XX. 


How to meaſure any Cark,, Barrel , Pipe, 
Hog ſhead, or other Veſſel, &c. 


Irſi take the Diameter at Bong in Inches and : 


parts, alſo the Diameter at Head in the ſame 
- meaſure , together with the length. Secondly, 
By the Rules before given find the Ares of thoie 
2 Circles; having {p done, rake one third patt 
ofthe Area at Head 3 and two third parts of the 
Area at Bong , and add them together : and 
* thus your Veſf; is rcduced into a Cylinder. Then 
multiply that Produd by the length, ic prves the 
Content 1n Solid Inchis , which divided by 231 

for Wine , 282 for Bcer and Ale, gives the «IK 
Content in Wine or Ale Gallons, Ex: 


(23) 


Example. 


Admit a Veſſel whoſe Diameter .at head is 15 


*Þ Inches, and at Bong 32, but. the length 4o In- 
Þ ches 3 by the foregoing Rules one third of the 


Area of the Circle at Bung will be found 268, 2, 
which doubled and added to the one third, of 
the Area of the Circle at Head 84.9, the ſum 
will be 621,3 for the ſum of the mean Cylinder 3 
which multiplied into the length 40. by the 
Line as before taught, produces the Content of 
the Cask or Veſſel in Solid Inches , vis. 248583, 
which divided by the Cube Inches of a Gallon 
of Wine 23 x, gives in the Dnotzent, as you may 
nad by the Line according > to the former Dire- 
ions, 107 Gallons 58 parts, the truce Contere or 
the Cask required, 


he ems — _ _— _ ——— 


Having briefly FIERE by theſe Twenty Pro- 
biems how to meaſure divers Superficies 
and Solids by the help of Gunter's Line, 
or the Line of Numbeis « in the next. 
place T ſhall add ſo; we few practical eafic 
Queſtions. gs « farther variety for Works 
zen and fo conclude my Supplement. 


Q Queſt 


(26) 
Queſtion TI. 


There is a Floor which contains in lengt; 
17 Foot 8 Inches, and breadth 16 Foot 
6 Inches; I would know how many ſy. 
perficial Feet is contained therein. 


Ut before I ſhew the manner of work, lct 
theſe things be obſerved. 

Firſt, you are to note that fees multiplied in- 
to feet, produce ſquare feet. 

Secondly, Inches multiplied into inches, pro- 
duces ſquare iaches, or long #xcherand ſquarc it- 
ches, provided the Produd amounts to above 12, 

Thirdly , Note that 12 ſquare ixches make 1 
long inch, and 12 long inches make one fupertt: 
Clal foot « 

Fourthly, Fre: multiplied by 3ches, or inches 
by feet, produce long incbes, or feet and long in» 
ches, if the ProduGt be above 1 2+ 

This being premiſed , Multiplication of fre 
and inches without RedaGion, and fo all Quettr 
ons depending, thereon , may calily be pertorm- 
ed thus, As tor example, in the:aforefaid Que- 
{t'on 17 foct 8 inches by 16 foot 6inches. I place 
them thus one 
under another, 
as you lee ; 


ng 
Pri 


chi 
> 7730 
feet 
elti- 
xIM- 


in. rather for calc of memory, 


(27) 


Then I begin and multiply 16 by I 7, accord- 
ing to the Vulgar Rules of. Mwltiplica1non,and the 


P:odrt hands thus : 102 
1/ 
| 272 : O 


Secondly, I multiply crols ©c$ : 6 
17 by 6, for which Iſlay iy 1o: 8 
halves 15 8 and a half,which oo : 4 
Iallo ſet down in ordex,and 
likewiſe 16 by $ crols; or 


291 : 6 ProduG. 


fay 16 halves is 5 foot, and then 16 times 2 that 
remains, is 32 long zncbes, that is 2 foat 8 long 
i;ches 3. this added to the tormer $8 feet, predu- 
ces 10 fret $ long inches, which I alſo ſet down 
under $ foot 6 inches, as in the Margin. 

Laſtly, I multiply 6 by 8, which is 48 ſquare 
inches , that is 4 times 12, therefore 4 long in- 
cbes, which 4 1 place under $, and add them all 
together, beginning at the right hand, till car» 
rying the ewelves to the next place, and (o the 
Product will be 291 ſquare feet , and 6 long ine 
cbes or halt a foot more. Attcr the ſame manner 
you are to work 1n 2ll ſuck hike cafſcs. 

Or if this were to be reduced into {quares,then 
'twould b&291 ſquare feet and a halt; or if into 
{quare yards, by dividing by 9, the ſquare feer in 
2 yard , the 2uotient would be 32 yards and x 
tenths of another, viz. a little above a quarter, 


Q 2 So 


(28). 

So if I were to multiply 19 feet 5 3nches , by 
I 1 foot 7 inches, the Produt would be found 224 
{quare feet 10 long inches and 11 ſquare inches, 115 
that is , very near 225 feet: and the work will} , 


fo 


#9 


fiand thus, according to the Rules laid down. G 
: ; 
—— yy 0 
ESE ] 
K-40 | 
19 | 
— ſe (ite | 
= 209 ,. 0. O piy 
| = 9 . 6 . © g1\ 
ry $ «7.0 
Y © hg a 
/ « ws. 2” I 10! 
4 = {o 
224. « IO, II of 
ET al 
wo” al 
Queſtfon II. a 


I. There are #w0 party Walls in a Cellsr which are | © 
each of them 29 foot long , theſe two added toge- || ” 


ther amovent ts 58 feet in length, which multipli» | © 
ed into the beight 7 foot produces 4,06 feet at two | * 
bricks tick. 


II. The fore-wall and back:wall are in length 15 
EY | foot, 


(29) 


foot being added amount to 30, which drawn in- 
to the height 7 foot , produces 210 foot at two 
*?4' bricks and « balf thick, 
ber, F111. There is alſo a Partition of brick in this Celar, 
% which contains 105 feet , at one fot and a half 
thick: The Queſtion 3s, how many feet is con- 
tained in this Brickwork being reduced to a brick 
anda balf , and conſequently bew man) ſquare 
Rods therein ? 


To reduce a Brickwall there are two ways. 


I. You may fay by the Line of Numbers, if 3 
IVES 4, (viz. 2 brick thick) what ſhall 406 feet 
give ? facit 54.1 3 tenths at 1 brick and a half. 

IL. Say, It 3 (viz. the nymber of parts that 
a brick and a half is ſuppoſed to be divided 
iato) is to 5, (4. e. the parts of 2 bricks and half: ) 
{ois 105 to 175, at x brick and half. The ſum 
of theſe 2, rogether with the Partitioa 1 brick 
- Þ anda half thick, amounts unto 82 1.. 3 tenths, 

and ſo many ſquare feet are therein, being all re- 

anced to x brick and a half; which divided by 

272, (asis uſual among Meaſurers, although 272 
are | 0ne fourth is the true ſquare foot in a Rod of 26 
foot and half in length)the @otient is 3 Rod and 
phe | ſmall matter more not conſiderable, viz. five 
iy | 272 Parts. 

Otherwiſe reduce all theſe walls into half a 
brick thick, viz. that of 406 feet at 2 bricks, will 


. - 2 be 


(30) 
be 1624 feet, at half a brick-thick,which is done 
by multiplying 4.06 by 4. 

Again, 105 multiplicd by 4 for 2 bricks thick, 
produces 225, reduced to half a brick. And 
laſtly 165 multiplied by 3, the Produ@ 15 315; 
all theſe added rogether amount to 2464 feet, 
(all being reduced to half a brick) which divi- 
ded by triple 272, viz. $16, the Qw-tientis 3 Rod 
and ſomewhat more as beforc. 

And according to either of theſc plain famili- 
Ar ways, you-may operate m red ncing of a brick 
Wall of any thickneſs, and alſo compute the feet 
or Rod contained therem : or having firſt re- 
duccd the Context of the feveral Walls into half 
2 brick thick, and ſo obtained the ProZuG, if you 
defire to know how many Feet is contained there- 
In at 1 brickand half,-*tis by dividing that Pro» 
dug by 3, thus: 2464 divided by 3-(the parts 
of 1 brick and halt) the © rotient 15 821 one 
third, riz. $21 and 3 tenths, Sc. 

Further, note that having the ſuperficial Cor- 
2ent of any Brickwork in feee, reduced to a brick 
and a hal, - and: you defire to turn it into Rods 
without the help of D&;ffen, but rather by Mzl- 
diplication 3 then multiply your number of fect 
given, by this number 3673, abating or cutting 
oft (as a Decimal part of a Rod) $8 figures to- 
wards your right hand, and you ſhall have the 
ſquare Rods and parts exactly true , Within lels 
than 100 part of a Rod, a thing inconſiderable. 
Example. 


ap, 


(31) 


Example. 


I have a piece of Brickwork which contains 
6043950 ſquare feet, at a brick and a half, how 
many Rods are containcd therein ? facit 222. as 


appears by the work of Diviſion. 


272]25) 6043950 (222 


But ſec how near Mwltiplication agrees. 


54450 


ct ——_—_ 


59895 
54450 


54450 


OOOOO 


604.3950 
3673 


OO —— 


18131850 
42307650 
36263700 
18131 850 


221 | 99428350 


Thus you (te what an inconfiderable diffe- 
rence is between Muliplication and Diviſion in 


chis particular. 


And this number is found by dividing a V- 
nite with Cypbers added at pleaſure by 272,25 the 


Queſtion ||| 


Dnotiont is 00003673, __p 
4 


23 7 5,7 "".. 


(32) 
Queſtion III. 


How many Bricks will make 4 ſquare Rod 
* of Brickwork , at one brick thick (viz.) 
the bricks length £ 


*T'O eſtimate this there are Tables already cx- 

tant, ſome allowing 3000, others 2900 or 
ehereabauts , to compleat a Rod of Brickwork 
at a brick thick. 

But for their ſatisfaAtion that are but begin- 
mers in theſe matters, for whole ſakes this Dif- 
courte was chicfly intended, I ſhall endeavour to 
point out a way that may ncarly hit the mark. 

: Firſt, letthe ends of the bricks be conſidered, 
VIZ, their breadth and thickneſs,but their length 
Suppoſe to be the thickneſs of the Wall. 
- Secondly , Suppoling 4. bricks in thickneſs 
with allowance- tor Mortar makes 1 foot. 
Thirdly, let 2 bricks and about 3 quarters 
Mortar and all in breadth, ( confidered at the 
end) likewiſe make another ſhoe; and this I Judge 
3s very near the matter. + 
- Fearthly, Multiply the long feet in a Rod,viz- 


36.5 by 4, that produces 66 bricks in thickneſs, 


fo make 16 foot and halt one way. 
+ Fifthly , Multiply 16.5 by 2.75 or 2 bricks 3 
__ and the Product 15 45-3 8 fere, that. is 


45 
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is bricks and about a quarter , Jaid breadth to 
readth , mortar and all : Now having a Rect- 
;ngle made of the number ot bricks, jn breadth 
d thickneſs, mortar and all conſidered, in long, 
\od 3 I multiply the one into the other,and that 
mroduces the number of bricks 1n a ſquarc Rod 
t the aforeſaid thickne(s, v7z. Multiply 45.375 
y 66, the' Product is 2994:75, And fo many 
xicks will make a fquarc Red of .Brickwork : 
ut conſidering the waltc that is made in the 
ork, I may well allow with Mr, Philzps 3000. 


wad 
Z.) 


* Queſtion LV. 


have agreed with a Labourer to dig a Cel- 
# | far, whoſe breadth is 26 foot, the length 
| 30. and depth © foot, at a certain rate by 
ſs | the Load, ſuppoſing 3 foot ſolid to con- 

tain a Load © the Queſtion 3, how av4- 
15 | »y Load aye contained therein £ 


4 His is very calily reſolved by Multiplic atioz; 
and Diviſipn upon the Line thus : 
- Example. | 
S, | I. Extend the Compaſles from 1 to 16, the 
readth , the ſame Extent will reach from 3o the 
3 FÞFngth, to 7g0, the ſuperficial Content of the piece 
> [Ground to be dug. b 
7 | Il. Ex» 


(34) 


I. Extend the Compaſſes from x to 789 an; 
that Extent will reach from 8 the depth, to 6244 __ 
the Solid Inches in the Cellar, 

III. To reducethem into Solid Yards, I ex 
tend the: Compaſles from 25 the Cube foot in 
Yard, to 1, and that Extent will reach the ſang . 
way from 6240,to 231 and better; and ſo man 
Load theretore are contained in that Cellar. 


i 


Queſtion V. A 


I. There 7s 7s a piece of Timber 2 ſoot long 
5 inches in breadth, and 7 inches i 
depth. 
II. There 3s another picce 4 foot in length 
6 incbes in breadth and 4. deep. 
III. There 3s another piece g foot in length], (es 
4 inches in breadth, and 6 inches deep. [then 
IV. There i another 8 foot in length,7 inſnd 
ches deep, and 5 inches in breadth, J' 
The Queſtion # how mnany ſuch ſever: -_ 
: ; ; Ives 
pieces, having of each fort a like quantiy 
iy, there must be to make 10 Tun of Tint x, 
ber, at 49 foot to the Tung Tim 
| tpli 
Nur 


See the Work, 


1 260 


Add all theſe Products together thus : 


1200 
ong T1152 
f 7 25392 

3300 
oth Total 8364 


Having thus found the Cubick Content of the 
1 ſeveral pieces of Timber in inches, and added 
P, them together 3 let the ſaid ſum be the Divilor, 
inJand 691200 ( the Cube Inches in 10 Tun of 
Timber) be the Dividend , and the Quotienc 
will be 824337 viz. ncarly $3 of a fort, the An- 
.Iſwes to the Queſtion, 

Note thatif you multiply 1728 the Cube In- 
#Jches in a Solid Foot by 4o, the Feet in a Tun of 
Timber, the Product is 691 20, which again mul- 
tiplied by 10, by adding a Cypher, produces the 
Number or Dividend before mentioned. 


Queſt. 


 - —_—— 


(365) 
Queſtion VI. _ 


If a Picce of Fimber be 10 foot long, . and $ It — 
cbes broad, and 5 Inches deep, how many Foor of 
Timber of 8 Inches ſquare will be therein ? 


hog 11 


Anſwer, 9 Foot and alinoſt a halt. T, 


>» ſnche 
Queſtion VII. 


IF a piece of Timber 8 Foot long, and 8 Inchi; 
broad at one end, and 6 Inches at the other, and 6 
Tacbes deep at one end, and but 4 at the other, 
how many Foot of Square Timber is in  J#cb 3 
piece 3 "trail be fornd x Foot ++ viz, near 2 7 
Foot. | 


BOS na 


Queſtion VIII. 


I have 6 pieces of Timber , each of them 10 
Foot long , ſquarinp 6 Inches , I would exchange 
epem for o;her pieces 8 Foot long, ſqaaring 4, Inches, 

| MP 


- _— 
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iu mony muſt T have of that ſort ? 


Anſwer, 17 Pieces almoſi, or 16 ;3*3; 


In- — — SEN — 


, (Queſtion IX. 


There is a piece of Timber 12 foot long, ſqua- 
ring $ Inches, is to be converted into a round piece $ 
Inches Diameter 3 how mady Feet of Timber is i 
juch 4 piece 2 


Anſwer, 4 Foot 5, of a Foot. 
1/741 


er Queſtion X. 


There 1s a piece of Timber $ Foot long, 7 Inches 
broad, and 5 Inches deep, how many ſuch pieces are 
in a Tun of Timber, being 4.0 Foot in length, 12 1:- 
ches broad, and 13 Inches deep £ 


Anſwer, 20, and above a half, viz. ?z, 


(ucſtion 


(38) 


()ueſtion þ < 8 Not 


lipfis 


There is a piece of round Timber 18 Font i wm 
fength 5 Tapering 5 and tbe Diameter I; the midd = 
11 Inches, how many Feet of ſquare Timber is int) 7 ; 


cle 
paece? 


ewe 
Anſwer, Almoſt 12, or 11 4537. 
= ke Ny : Le 
Queſtion XII. s 
la 


There is a picce of Timber of 5 equal Sides, eack 4 s 

110 Inches, and the Semidiameter $ Inches, andib4 : 
t: ngtb of the piece 12 Foot, bow many Foot of ſquart oo 
Timber is in that piece? 


Queſtion XII. - 


\ 
Suppoſe tbe Diameter of a Room be 15 Foot 0 
buw many Foot of Board will flier the Room ? 


”—_— 


Anſwer, 254 3+. 
Wn 
Note, 


(39) 


Note, that if you would find the Area of an 
lipfis or Oval Form , take both the Tranſverſe 
4 ;$'d Conjugate Diameters 3 multiply one into 
; 1,1 other, and extract the Square Root, and thar 
hall be the Diameter of the Oval reduced to a 
iclez by which you may find the Area as is 
h:wed by one of the former Problcms. 


1th 


Example. 


Let the longeſt Diameter be 36 Inches , and 
he ſhorteſt Diameter 16 , theſe multiplied one 
nto the other, produces 576 3 the Square of the 
ea F\amcter of a Circle 24 Inches equal in Ares to 
1,p$"c Oval, and the Area will be 452 Inches, 4 
enths fere, or 4.52 +22. 


var G 


ES — 


Queſtion XIV. 


There is a May-pole 100 foot bizh, from which a picce 
is broken off, ſo that the Top thererf hangs dann 
pow the ground 17 Foot from the Body of 1be 
May-polez the ©wejtion is , bow muct is broken 
off, and how much ſtanding ? 


ot 


FT His is only to reſolve a Plain Right Angled 
FE Trianglc,having 2 ſides given in one ſum,and 
, Ws the 


——— 
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Gs) 

che other ſide apart, to find each of the otheeÞi®'® 

{des given together. $ 
u 


For Reſolution of this Queſtion; ſquare the A® th 
fdes given together; ſquare the Baſe alſo, and?" 
ſubſtra& the ſyuare of the Baſe from the ſquard®*©* 
of the ſum of the ſides, and dividethe RemainÞ® ©9 
der by double the ſum of. the ſides given , theſ®**" 

#otzent 15 the Anſwer, viz, the quantity broker kenma 

; which ſubſtracted from the whole, the reJ" le 
mainder is that part that remains ſtanding 3 and the 
thus it will be found that 51. Feet and * almoſt if*®E 


brok: off and 43 and ; and better is left Randing - 
mm I Re 6 " Fhol 
(Nueſtion XV. Th 


Three Carpenters, A B C, bought a Grind | 
ftoue , whoſe Diameter was 42-Inche:, . 
for 30 ſhillings, viz. A paid 15 s. B paidfiþe; 
105. C paid 5 s. The Queſtion is, how 
much each man must grind down 2 Supsqu: 
poſing A 10 be ſerved firſt, B ſetond, and| © 
C laft of all. A 


F O work this Queſtion , firft ind the don of the 
_ the whole Ciicle, taen divide the Arez ac-gRuUn 
cordint to the proportion. of each man's Mony Þ2t 


having fo divided the Zrez into their ſeveral.” / 
perthf 


T 


ef 


(41) 
Facts , find the Diameters of cach of thoſe Cir» «, 
des agreeable, to their ſeveral Areds; Laſtly , 
Ubduct the Diameter that appertains to 4, out *' 
{ the whole Diameter, and £ the Remainder is 
Fic inches and parts to. be ground down for his 
Barc. Again, ſfubſtrac the Diameter appertain- | 
> to the leaſt man's ſhare, C, out of the Dia> | 
ter appertaining to A,the tirſi man, and 5 the. 
Þiemainder will be the inches and parts that B, \ 
ſecond (man muſt grind down. And laftly,. 
& the Diameter appertaining to C, the laſt man's 
- Fare 15 the quantiry of inches and parts left re- 
raining next the Spindle for [his ſhare 3 and - 
hence you WHI find ( that pleale to try ) _ 
Fnole Area 1386 Inches. 


| Fane Areas A 693 
,146, belong. > unto B 462 
ef t WP. . C 231g 
"5 5 ; 


A. {2. 


M_ > 
F 2, 56. > 
I7, 14. F* 


{1-1 e612. tb. 6,171.98 


wp a 
/Þ» qual tothe whole, 1586. we ora 


;d 


—\Diameter 


16 


The Hits of which Diameters, viz. 6 inthes, 

15 parts for A, 6, 28 for B, and 8,57 tor C, are. 

offibe true quantities: that every man ought to: 
c-[grind down proportionable to the (cvexal ſums. \ I 


y {fot Waney they paid, , - \ 
" RR, HH  Quiltion, 
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(42) 
Queſtion X VI. 


Admit Thave an Irregular diſordered ſmal 
Solid to be meaſured , what 3s the way 
and manner of meaſuring thereof £2 


TO meaſure ſuch kind of Solids, the beſt way, 5 
.to perform it is, by the help of Water , in 
prepared Veſlel, thus 3 viz. 

Firft, Prepare a Veſlel exactly Cubical, o large 
that it may contain the ſaid Irregular body there 
in; having fo done, put it into the prepared; 
Cubical Veſſel, and pour in fo much water as 
may juſt cover the ſame,and make a mark where 
the Superficies of the water touches your Veſle| 

Having.(o done , take out the ſame Irregular} — 
Body, and make a fecond mark where the uppe 
ſuperficies of your water cuts the fide of you 
Veſſel; then by your Rule meaſure the diſtance 
of thete two Marks in inches and parts, which 4d 
you are to multiply by the ſquare of the fide off | 
your prepared Veſic} , and that Produdt ſhall b 
the ſolidity of your Irregular Body delired, 


Example, T 


Admit my holi 2 Veſſel made in an exact Ca: 
bicai form,tie 111ward fades thereof be 20 __ 
; the! 


(43) 
then putting in my irregular (mall Solid (let it 
be of what difordered form you can 1magine) I 
continue pouring watcr cill it be completely 
covered, 1and chere I make a mark, then taking 
out the Body again , I oblerve how much the 
water is funk - which ſuppoſe to be 7 inches, 
which I Nets by the ſquare of the fide 20, 


iz. 400Sand that produces 2800 Cube inches, 
and ſo maty inches therefore are contained in 
the (aid Solid. Many other Varieties of this 
kind of Meaſuring might be inſerted , and their 
zpplication , which is of {ingular uſe in the per- 
formance of many ſtrange Conclutions thereby, 
but I (hall only preſent you with one more, as a 
taſte, and (ſo conclude at this time, till a farther 
opportunity is offered. 


Queſtion X VII. 


Admit IT have a Solid whoſe weight is given, 
but I deſire the weight of a certain por- 
tion or fragment thereof, without ſepa- 
rating or cutting it off from the whole. 


To perform which, Having the weight of the 
the whole 100 pound , Iproceed after this 
manner 3 1 put the whole Body (let it be a Pil- 
lar of Braſs or Iron, &c.) into my aforclaid pre- 
_—_ pared 
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(42) 
Queſtion X VL. - 


Admit Thave an Irregular diſordered ſmalfſcov: 
Solid to be meaſured, what 3s the wayſout 
and manner of meaſuring thereof 2 wat, 


TJ'O meaſure ſuch kind of Solids, the beſt wa x 
to perform it is, by the help of Water , in; 
prepared Veſlel, thus 5 Vigo 
Firlt, Prepare a Veſſel exactly Cubical, fo large 
chat it may contain the ſaid Irregular body there 
inz having ſo done, put it into the prepared 
Cubical Veſſel, and pour in fo much water as taſk, 
may juſt cover the ſame,and make a mark where 
the Superficies of the water touches your Veſle! 
Having.ſo done , take out the ſame Irregula 
Body, and makea f{econd mark where the uppe 
ſuperficies of your water cuts the fide of you 
Veſſel; then by your Rule meaſure the diſtance 
of theſe two Marks in inches and parts, which 4d 
you are to multiply by the ſquare of the fide off 
your prepared Veſſc} , and that Produd ſhallbq _ 
the ſolidity of your Irregular Body delired, 


Example, T 


Admit my holiow Veſſelmade in an exact Ca 


bicai form;tihe inward fades thereof be 20 ou 4 
/ T1260 


(43) 


then putting in my irregular ſmall Solid (let it 
be of what diſordered form you can 1magine) I 
<ntinue pouring watcr cill it be completely 


A covered, rand chere I make a mark, then taking 


out the Body again , I obſerve how much the 
water is funk - which ſuppoſe to be 7 inches, 
which I multiply by the ſquare of the fide 20, 
VIZ. $oalhend that produces 2800 Cube inches, 
and ſo maty inches therefore are contained in 


Yrthe ſaid Solid. Many other Varieties of this 


kind of Meaſuring might be inſerted , and their 
zpplication , which is of {ingular uſe in the per- 
formance of many ſtrange Conclufions thereby, 
but I (hall only preſent you with one more, as a 
taſte, and fo conclude at this time, till a farther 


J opportunity is offered. 


Queſtion X VII. 


Admit I have a Solid whoſe weight is given, 
but T deſire the weight of a certain por- 
tion or fragment thereof, without ſepa- 
rating or cutting it off from the whole. 


T O perform which, Having the weight of the 
the whole 100 pound , Iproceed after this 
manner 3 1 put the whole Body (let it be a Pil- 
lar of Braſs or Iron, &&c.) into my aforclaid pre- 
- KA parsd 


(44) 
ared Veſſel, and fill it full of water,then I gent 
y lift1t up vill all be out of the water, ſave thi 
portion I defire the weight of, and then 1 not$$ÞY 
how much the ſuperticies of the water is fallen{?Þ4 
and laſtly, I take it all out of the water, and 
gain note how much more the water js ſun 
upon the in{ide of the Veſſel, &*c. Now ſuppo 
at the firſt lifting up of the Solid, the grater fall 
fiom the top 12 Inches , and at the ſecond , { 
zaches more from that; which from- the top i 
20 Inches,I multiply $ by 100,the whole weigh 
produces 800, which divided by 20 Inches, the 
| ; greater diſtance from the top tothe loweſt mar 
': and the ©motient 15 40, and ſo many pound 
Wj' | weight is the portion or fragment thereof 3 by 
Wt Here you are to ſuppoſe the whole Body of oneſCOV 
| and the ſame ſubſtance,not mixt ; if it bea mixtRe 
Body,twill xequire a more curious Calculation;frh, 
and by this means Archimedes found the exa&t 
' quantity of every Metal in the Crawn without E 
breaking it 1n pieces. . 
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bel WW hoſoever hath occaſion 
I 


«for the Ruler herein deſcribed, 


ho or any other Mathemazical 

Inſtruments whatloever,either 
"Jin Braſs or Wood; may be 
ei{furniſhed by Fohn Naſþ at the 
» dign of the Globe within Ald- 


nd gate, Over againſt the S AYACEN '; 


Head. 


